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(54) IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce image correction 
processing time or an image correction data amount and 
to efficiently execute image correction by considering 
the symmetry of the deterioration degree of images, 
related to the center point or center line of an image 
areas and correcting the entire image from the 
correction amount of a part of the image at correction 
of the image. 

SOLUTION: Shading is provided with a feature of almost 
line symmetry around a center line X3 and a center line 
Y3 of an image area and almost point symmetry about 
the center point 03. Thus, by using the symmetry, a 
correction operation is performed for respective pixels 
for the 1/4 area A3E303F3 of the area A3B3C3D3 of 
the entire image, and a correction amount is obtained. 
Also, correction data composed of the correction 
amount of the area A3E303F3 are prepared in advance 
are and held in a storage part, the correction data are 
called as needed and the correction amount is obtained. 

Then, by conducting image correction of the other area, the area E3B3G303 to be line 
symmetrical to the center line Y3 with the area A3E303F3 for instance, by using the correction 
amount, the image correction of the entire image is performed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is an image processing device which amends to image data of a picture formed 
optically, An image processing device, wherein it has a compensation means which performs 
picture amendment which amends degradation of image quality to image data and this 
compensation means amends the whole picture from some correction amounts of said picture 
using the object nature of degradation of image quality about the central point or a center line of 
an imaging range. 

[Claim 2]The image processing device according to claim 1 which amends degradation of image 
quality resulting from an optical system of image reading at the time of said compensation means 
obtaining degradation or said image data of image quality resulting from a taking lens which 
photoed said picture. 

[Claim 3]Picture amendment which amends degradation of image quality resulting from said 
taking lens, amendment of a distortion aberration resulting from said taking lens, amendment of 
the chromatic aberration of magnification, amendment of the amount fall of ambient light, and a 
picture focus — it being at least one of amendments of a Japanese quince, and. Picture 
amendment which amends degradation of image quality resulting from an optical system of said 
image reading, Amendment of shading resulting from an optical system, amendment of a 
distortion aberration resulting from an image formation lens of said optical system, a picture 
focus resulting from amendment of the chromatic aberration of magnification resulting from said 
image formation lens, amendment of the amount fall of ambient light resulting from said image 
formation lens, and said image formation lens — the image processing device according to claim 
2 which is at least one of amendments of a Japanese quince. 

[Claim 4]The image processing device according to any one of claims 1 to 3 which said 
compensation means calculates and calculates some correction amounts of said picture from a 
correction function, and amends the whole picture using this correction amount. 
[Claim 5]The image processing device according to any one of claims 1 to 3 which said 
compensation means holds amendment data which calculated some correction amounts of a 
picture beforehand in consideration of object nature to a center position or a center line of a 
picture of said correction function, and amends the whole picture using this amendment data. 
[Claim 6]The image processing devices according to claim 5 fewer than a storage capacity which 
needs capacity of a storage parts store for holding said amendment data in order to hold 
amendment data of the whole picture. 

[Claim 7]Said shading compensation a correction amount of light volume nonuniformity which 
becomes settled from a diaphragm value or zoom magnifying power of an optical system lens to 
which image formation of the picture photoed by film in order to read image data in 
photoelectricity is carried out. The image processing device according to any one of claims 3 to 
6 which amends by using with read sensitivity for every pixel at the time of reading in 
photoelectricity. 



[Translation done.] 



http://www4.ipdLinpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://w 2/22/2008 



JP,200 1-086332, A [DETAILED DESCRIPTION] 



Page 1 of 15 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by connputer. So the translation nnay not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is an image processing device which amends degradation of 
the image quality of the picture resulting from the optical system containing the taking lens 
which photoed the picture, and the image formation lens of an image reader, and belongs to the 
technical field of the image processing device which can reduce picture correction processing 
time and the amount of picture correction data, and can perform picture amendment efficiently. 
[0002] 

[Description of the Prior Art]Now, baking to the photosensitive materials (photographic paper) of 
the picture photoed by photographic films (it is hereafter considered as a film), such as a 
negative film and a reversal film, is directly performed by what is called exposure (analog 
exposure) that projects the picture of a film on photosensitive materials and carries out field 
exposure of the photosensitive materials. 

[0003]on the other hand, the printing equipment which uses digital exposure in recent years — 
that is. After reading in photoelectricity the picture recorded on the film and making the read 
picture into a digital signal, Various image processing was performed and it was considered as 
the image data for record, and scanning exposure of the photosensitive materials was carried out 
by the recording light modulated according to this image data, the picture (latent image) was 
recorded, and the digital photo printer considered as a print (result) was put in practical use. 
[0004]In a digital photo printer, since image data processing can determine the exposing 
condition at the time of printing as digital image data, a picture, The jump of a picture, 
amendment of TSUBURE, sharpness (sharp-izing) processing resulting from a backlight, speed 
light photography, etc.. Amendment of color FERIA or concentration Ferrier. amendment of under 
exposure or exaggerated exposure, amendment of the amount fall of ambient light, etc. can be 
performed suitably, and the high-definition print which was not directly obtained by the 
conventional exposure can be obtained. And an output is possible also for composition and image 
division of a multiple image, and the print which could perform composition of the character, etc. 
by image data processing further, and was freely edited / processed according to the use. And 
according to the digital photo printer, a print can also be created from the picture (image data) 
photoed with the digital camera etc.. Since it can supply image data to a computer etc. or it it 
not only outputs a picture as a print (photograph), but can be saved at recording media, such as 
a floppy (registered trademark) disk, image data can be used for various uses other than a 
photograph. 

[0005]The scanner with which such a digital photo printer reads fundamentally the picture 
recorded on the film in photoelectricity (image reader), It comprises an image processing device 
which carries out image processing of the read picture, and is made into the image data for 
record, and a printer (image recorder) which carries out scanning exposure of the photosensitive 
materials according to this image data, performs a development, and is considered as a print. 
[0006]In a scanner, enter into a film the read light ejected from the light source, and the 
projected light which supports the picture photoed by the film is obtained. After reading a picture 
and performing various kinds of image processing if needed by carrying out image formation of 
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this projected light to image sensors, such as a CCD sensor, and carrying out photoelectric 
conversion with an optical system image formation lens, it sends to an image processing device 
as image data (image data signal) of a film. An image processing device sets up an image 
processing condition from the image data read with the scanner, performs image processing 
according to the set-up conditions to image data, and sends it to a printer as output image data 
(exposing condition) for image recording. In a printer, if it is a device using optical beam scanning 
exposure, according to the image data sent from the image processing device, modulate an 
optical beam, carry out scanning exposure (printed) of the photosensitive materials in two 
dimensions, form a latent image, and it ranks second, for example, A predetermined development 
etc. are performed and it is considered as the print (photograph) in which the picture photoed by 
the film was reproduced. 

[0007] By the way, the chromatic aberration of magnification which originates in the taking lens of 
the camera which photoed the picture as a cause of degradation of the image quality of the 
picture reproduced by the print, a distortion aberration, the amount fall of ambient light, and a 
picture focus — the chromatic aberration of magnification resulting from the image formation 
lens [ Japanese quince ] of the image reader read in photoelectricity, a distortion aberration, the 
amount fall of ambient light, and a picture focus — shading resulting from the optical system 
containing the image formation lens of a Japanese quince or an image reader is mentioned. 
[0008]Although a color picture is formed of the three primary colors of red (R) green (G) and 
blue (B), since the refractive index (image formation magnification) of a lens changes delicately 
with wavelength, a color gap will produce it in the picture acquired by the image formation 
magnification of the light of R, G, and B differing, namely, the chromatic aberration of 
magnification arising. In order to obtain a proper taken image, image formation of the flat surface 
vertical to the optic axis in a scene needs to be carried out on the same vertical flat surface to 
an optic axis. However, in the usual lens, the picture from which an image formation face shifts 
to an optical axis direction and which was acquired by producing what is called a distortion 
aberration and distorting an image formation picture (producing distortion) will become what has 
distortion, the fall of the amount of ambient light to which a picture becomes dark rather than 
the central part in the periphery produced according to the performance of a taking lens or an 
image formation lens and the picture focus resulting from focus positions differing in the plane 
direction of a film — the Japanese quince etc. cause degradation of image quality. The 
nonuniformity of light intensity arises in the performance of the light volume unevenness of the 
light source of an optical system, or an image formation lens, and the read light itself which were 
further ejected from the light source by the performance of the whole optical system, 
nonuniformity is made also to the light volume irradiated by the picture, and shading which 
produces density unevenness as a result also causes degradation of image quality. 
[0009] Like a single lens reflex camera, if it is a camera which can hang a certain amount of cost, 
the image quality deterioration of the picture resulting from a taking lens can be controlled by 
combining two or more more lenses using a high-precision taking lens. If an image reader can 
hang cost to some extent, degradation of the picture resulting from the optical system 
containing an image formation lens can be controlled by using an optical system precise again by 
combining two or more more lenses using a high-precision image formation lens. However, in a 
disposable camera or a cheap compact camera, since cost cannot be hung on a lens and cost 
cannot be hung so much on an image formation lens, an optical system, etc. in a simple and small 
image reader — a picture — the fall of the chromatic aberration of magnification, a distortion 
aberration, and the amount of ambient light, and a picture focus — a Japanese quince and 
shading will arise. As a result, the problem used as the picture in which image quality 
deteriorated produces the picture reproduced as a print. 

[0010]To such a problem, the information about a taking lens, etc. were acquired and the 
photographic processing device which judges degradation of image quality based on acquisition 
information, and amends degradation of the image quality of a picture based on the judged 
degradation state is proposed so that it may be mentioned to JP,9-281 61 3,A. In the above- 
mentioned photographic processing device, the degradation state of the image quality of a 
picture is judged based on the information about the acquired taking lens, etc., a fall and picture 
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focus of the chromatic aberration of magnification of the picture which amends the whole picture 
in quest of the correction amount of the whole picture according to judgment, and originates in a 
taking lens, a distortion aberration, and the amount of ambient light — a Japanese quince can be 
amended. 
[0011] 

[Problem(s) to be Solved by the Invention]by the way, a fall and picture focus of the chromatic 
aberration of magnification of the picture which originates in a taking lens in the above- 
mentioned photographic processing device, a distortion aberration, and the amount of ambient 
light — since the whole picture is amended by calculating a correction amount over the whole 
picture when amending a Japanese quince, it is necessary to calculate a correction amount for 
every pixel Depending on the size of a picture, a correction amount must be calculated for every 
pixel also, for example from big image data like image data (2000 pixels x 1000 pixels). Therefore, 
the problem that the processing time which calculates and calculates a correction amount for 
every pixel will increase arose. Although carrying out the hold stores of the amendment data 
which calculated beforehand the correction amount for amending to image data for every pixel 
for every pixel of a picture is also considered. According to big image data, it became large, the 
reading time of amendment data also started, and efficient picture amendment could not be 
performed, but the problem that a simple and small image reader was unrealizable also produced 
the storage capacity required for amendment data. 

[0012]In the above-mentioned photographic processing device, the degradation state of the 
image quality of a picture is judged based on the information about a taking lens, etc., the picture 
is only amended according to judgment, and degradation of the image quality resulting from the 
image formation lens or optical system of a simple image reader cannot be controlled. 
[0013]Then, in the image processing device which performs picture amendment for the image 
data of the picture photoed optically as image data for an input, and obtains the image data for 
an output in order that this invention may solve the above-mentioned problem, When performing 
picture amendment which corrects degradation of the image quality of the picture resulting from 
the optical system containing the taking lens which photoed the picture, and the image formation 
lens of an image reader, reduce picture correction processing time and the amount of picture 
correction data is reduced, It aims at providing the image processing device which can perform 
picture amendment efficiently. 
[0014] 

[Means for Solving the ProblemjTo achieve the above objects, this invention is an image 
processing device which amends to image data of a picture formed optically. It has a 
compensation means which performs picture amendment which amends degradation of image 
quality to image data, and an image processing device, wherein this compensation means amends 
the whole picture from some correction amounts of said picture using the object nature of 
degradation of image quality about the central point or a center line of an imaging range is 
provided. 

[0015]As for said compensation means, it is preferred in that case to amend degradation of 
image quality resulting from an optical system of image reading at the time of obtaining 
degradation or said image data of image quality resulting from a taking lens which photoed said 
picture. Picture amendment which amends degradation of image quality resulting from said taking 
lens, amendment of a distortion aberration resulting from said taking lens, amendment of the 
chromatic aberration of magnification, amendment of the amount fall of ambient light, and a 
picture focus — it being at least one of amendments of a Japanese quince, and, Picture 
amendment which amends degradation of image quality resulting from an optical system of said 
image reading. Amendment of shading resulting from an optical system, amendment of a 
distortion aberration resulting from an image formation lens of said optical system, a picture 
focus resulting from amendment of the chromatic aberration of magnification resulting from said 
image formation lens, amendment of the amount fall of ambient light resulting from said image 
formation lens, and said image formation lens — it is preferred that it is at least one of 
amendments of a Japanese quince. 

[0016]As for said compensation means, it is preferred to calculate and calculate some correction 
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amounts of said picture from a correction function, and to amend the whole picture using this 
correction amount, and said compensation means, In consideration of object nature to a center 
position or a center line of a picture of said correction function, amendment data which 
calculated some correction amounts of a picture beforehand may be held, and the whole picture 
may be amended using this amendment data. In that case, few things are more preferred than a 
storage capacity which needs capacity of a storage parts store for holding said amendment data 
in order to hold amendment data of the whole picture. As for said shading compensation, in order 
to read image data in photoelectricity, it is preferred to amend by using with read sensitivity for 
every pixel at the time of reading in photoelectricity a correction amount of light volume 
nonuniformity which becomes settled from a diaphragm value or zoom magnifying power of an 
optical system lens to which image formation of the picture photoed by film is carried out. 
[0017] 

[Embodiment of the InventionjHereafter, the image processing device of this invention is 
explained in detail based on the preferred embodiment shown in an attached drawing. 
[0018]The block diagram of an example of the digital photo printer 10 provided with the image 
processing device of this invention is shown in drawing 1 . The digital photo printer (it is hereafter 
considered as the photograph printer 10) shown in drawing 1 , The scanner (image reader) 12 
which reads fundamentally the picture photoed by the film F in photoelectricity, The image 
processing device 14 which performs image processing of image data, operation, control of the 
photograph printer 10 whole which were read, It has the printer 16 which carries out image 
exposure of the photosensitive materials (photographic paper), carries out a development, and is 
outputted as a print (result), and comprises an optical beam modulated according to the image 
data outputted from the image processing device 14. The operating system 18 which has the 
keyboard 1 Ba and the mouse 1 Bb for inputting directions of the input (setting out) of various 
conditions, selection of processing and directions, a color/density correction, etc., etc., etc. into 
the image processing device 14, The monitor 20 which displays the picture read with the scanner 
12, various kinds of operator guidance, setting out/registration picture of various conditions, etc. 
is connected. 

[0019]The scanner 12 is a device which reads at a time in photoelectricity one top of pictures 
photoed by the film F etc.. The colored filter board 26 which has a colored filter of three sheets 
of the light source 22, the variable aperture 24, R for decomposing a picture into the three 
primary colors of R (red), G (green), and B (blue), G, and B, rotates and acts arbitrary colored 
filters on an optical path. The diffusion box 28 which makes uniform read light which enters into 
the film F in the plane direction of the film F, The image formation lens unit 32 and CCD sensor 
34 which is the area sensors which read the picture of one top of a film. It has the amplifier 
(amplifier) 36, and is constituted and the light source 22, the variable aperture 24, the colored 
filter board 26. the diffusion box 28, and the image formation lens unit 32 form the optical system 
33. 

[0020]ln the photograph printer 10 of the example of a graphic display. The kinds and sizes of a 
film, such as an advanced photo system (Advanced Photo System) and a negative (or reversal) 
film of 1 35 sizes, According to the kind of processing of the gestalt of films, such as 
SUTORIPPUSU and a slide, trimming, etc., etc., the career for exclusive use with which the main 
part of the scanner 12 can be equipped freely is prepared, and it can respond to various kinds of 
films or processing by exchanging careers. The picture (top) which is photoed by the film and 
with which print creation is presented is conveyed and held by this career in a predetermined 
reading station. As everyone knows, a magnetic recording medium is formed in the film of an 
advanced photo system, and cartridge ID, a film kind, etc. are recorded on it, and various kinds of 
data of the kind of the camera and developing machine which were used for a photographing date 
and photography, etc. can be recorded at the time of photography and development, etc. The 
reading means of this magnetic information is arranged, on the career corresponding to the film 
(cartridge) of an advanced photo system, when conveying a film to a reading station, magnetic 
information is read, and said various kinds of information is sent to the image processing device 
14. 

[0021]In such a scanner 12, it is ejected from the light source 22 and light volume adjustment is 
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carried out by the variable aperture 24, The colored filter board 26 is passed, and color 
adjustment is carried out. and when the read light diffused in the diffusion box 28 enters and 
penetrates for one top of the film F held in the predetermined reading station with a career, the 
projected light which supports the picture of this top photoed by the film F is obtained. Image 
formation of the projected light of the film F is carried out to the acceptance surface of CCD 
sensor 34 by the image formation lens unit 32, it is read in photoelectricity, the output signal is 
amplified by CCD sensor 34 with the amplifier 36. and it is sent to the image processing device 
14 by it. CCD sensor 34 is a 1380x920-pixel area CCD sensor, for example. 
[0022]In the scanner 1 2. by inserting each colored filter of the colored filter board 26 one by 
one, and performing such image reading 3 times, it decomposes into the three primary colors of 
R. G, and B. and the picture of one top is read. Here, in the photograph printer 10, in order to 
determine an image processing condition etc. in advance of the image reading (this scan) for 
outputting a print, the prescan which reads a picture with a low resolution is performed. 
Therefore, a total of 6 times of image reading are performed with one top. 

[0023]Although the scanner 12 decomposed projected light into the three primary colors and has 
read the picture with the colored filter board 26 using the area CCD sensor, As a scanner used 
for this invention, slit scanning which reads a picture may perform image reading using three 
sorts of line CCD sensors corresponding to each trichromatic reading, carrying out scanning 
conveyance of the film F on a career. 

[0024]Although the photograph printer 10 of the example of a graphic display is using as the 
image data supply source of the image processing device 14 the scanner 12 which reads in 
photoelectricity the picture photoed by films, such as a negative and reversal, As an image data 
supply source which supplies image data to the image processing device 14. Imaging devices 
which read the picture of a reflection copy besides scanner 1 2. such as an image reader, a digital 
camera, and a digital camcorder, It is usable in some numbers in various kinds of image read 
means and imaging means, such as media (recording medium), such as a means of 
communication of LAN (Local Area Network), a computer communication network, etc., a 
memory card, and MO (optical magnetic recording medium), the memory measure of image data, 
etc. In this invention, the picture acquired from these means should just be photoed optically at 
least. 

[0025]The output signal (image data) from the scanner 12 is outputted to the image processing 
device 14. The block diagram of an image processing device (it is hereafter considered as the 
processing unit 14) is shown in drawing 2 . The processing unit 14 has the data processing part 
38. the prescan (frame) memory 40, this scanning (frame) memory 42, the prescan image 
processing portion 44, this scan picture treating part 46, and the conditioning part 48, and is 
constituted. Drawing 2 mainly shows an image-processing-related part and to the processing 
unit 14. CPU which performs control and management of the photograph printer 10 whole which 
contains the processing unit 1 4 besides this. The memory which memorizes information required 
for the operation of the photograph printer 10, etc., a means to determine the diaphragm value 
(diaphragm value of the image formation lens unit 32) of the variable aperture 24 in the case of 
this scan and the storage time of CCD sensor 34, etc. are arranged, The operating system 18 
and the monitor 20 are connected to each part via this CPU (CPU bus). 

[0026]Each output signal of R, G, and B with which the data processing part 38 was outputted 
from the scanner 12 is A/D (analog to digital) conversion. Log conversion, DC offset amendment, 
and a portion that performs amendment, a shading compensation, etc. at the time of dark. In the 
photograph printer 10, when it is difficult to hang cost, for example on the diffusion box 28 or 
image formation lens unit 32 grade, and to make the precise optical system 33 form, it is easy to 
generate the nonuniformity of the light intensity of shading, i.e., irradiation light. For example, 
near an image center, luminous intensity is strong, and luminous intensity is weak in the 
circumference. The strength of such a light originates in the optical system 33 whole including 
the optical system 33 22 of the diffusion box 28 or not only the image formation lens unit 32 but 
the scanner 12, i.e., a light source, the variable aperture 24. or colored filter board 26 grade, and 
is generated. Therefore, in such a photograph printer 10, it is necessary to perform a shading 
compensation proper so that the picture by almost uniform light volume can be acquired by 
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adjusting the brightness of a picture from the correction amount of light volume. In order to 
change with the diaphragm values or zoom magnifying power of the image formation lens unit 32, 
shading is constituted so that the correction amount of a shading compensation may also change 
according to a diaphragm value or zoom magnifying power. 

[0027]The correction amount of such a shading compensation is defined as a correction amount 
of light volume, and calculates the correction amount according to a diaphragm value or zoom 
magnifying power from the correction function which becomes settled according to a diaphragm 
value or zoom magnifying power, for example, the secondary high order polynomial [ 3rd ], for 
every picture element position. As shown in drawing 3 , in that case shading. In order to equip 
mostly with the feature of point symmetry the surroundings of center line X 3 of the imaging 

range shown in drawing 3 , and center line Y3 around axial symmetry and central point O3, Using 

this symmetry, perform correcting operation for 1/4 of field A3E3O3F3 of field A3B3C3D3 of the 

whole picture for every pixel, and a correction amount is calculated. The hold stores of the 
amendment data which comprises the correction amount of field A3E3O3F3 are carried out to 

the storage parts store which creates beforehand and is not illustrated, Call amendment data if 
needed, obtain a correction amount, and this correction amount is used, Picture amendment of 
the whole picture can be performed by carrying out picture amendment of the field E3B3G3O3 

which becomes other field, for example, field, A3E3O3F3, center line Y3. and axial symmetry. 

Thus, using the symmetry of shading which should be amended, the number of times of 
correcting operation can be lessened, and amendment data volume can be made less than a 
storage capacity required in order to hold the amendment data of the whole picture, and an 
efficient shading compensation can be performed. 

[0028] Hold stores may be beforehand carried out to a storage parts store for every pixel by 
using the correction amount according to a diaphragm value or zoom magnifying power as 
amendment data, this amendment data may be called if needed, and a correction amount may be 
obtained. The correction amount for a shading compensation. Since it is a correction amount 
about light volume, the data which carried out the hold stores of the read sensitivity for every 
pixel beforehand with the scanner 12 in consideration of the sensitivity unevenness of the CCD 
element which constitutes CCD sensor 34 at the time of reading a picture in photoelectricity is 
called, and image data is amended according to the sensitivity of a CCD element. 
[0029]In the data processing part 38, the picture signal by a prescan and a picture signal with 
this scan. It is processed, and it is considered as prescan data and this scanning data, and 
prescan data is used as the prescan memory 40, and this scanning data is memorized by this 
scan memory 42, respectively (storing). Prescan data and this scanning data are the same data 
fundamentally, except that resolution (picture element density) differs from a signal level. 
[0030]This scanning data in which the prescan data memorized by the prescan memory 40 was 
memorized by this scan memory 42 in the prescan image processing portion 44 is processed in 
this scan picture treating part 46, respectively. The prescan image processing portion 44 has the 
LUT-MTX operation part 44A. the image processing portion 44B. and the data conversion part 
44C, and is constituted. On the other hand, this scan picture treating part 46 has the LUT-MTX 
operation part 46A. the image processing portion 46B, and the data conversion part 46C, and is 
constituted. 

[0031]The LUT-MTX operation part 44A and the LUT-MTX operation part 46A, It is a portion 
which performs color balance adjustment, contrast correction (gradation processing), luminosity 
amendment, saturation correction, etc. to the picture (image data) read with the scanner 12 
according to the image processing condition which the conditioning part 48 mentioned later both 
set up. These processings are performed by publicly known methods, such as processing by LUT 
(look-up table), and a matrix (MTX) operation, color balance adjustment, luminosity amendment, 
and contrast correction are performed by LUT. and saturation correction is performed by a MTX 
operation. 

[0032]the amendment of the aberration of a lens and the amendment of the amount fall of 
ambient light resulting from the image formation lens unit 32 of the taking lens of a picture, or 
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the scanner 12 into which the image processing portion 44B and the image processing portion 
46B were read with the scanner 1 2, and a picture focus — it is a portion which amends a 
Japanese quince. In order to distinguish a taking lens, when the film F is a disposable camera of 
an advanced photo system, here, for example. It reads by the magnetic head etc. in which the 
magnetic information recorded on the film F is provided by the career of the scanner 12 and 
which are not illustrated. It can distinguish using cartridge ID, a film kind, etc. by which magnetic 
recording was carried out, the model, i.e., the camera, of a disposable camera, "SSU 
INDICATOR" of the extended DX code currently optically recorded on the film can be optically 
read on a career, and this can be used. Since there is also a model which has a function which 
carries out magnetic recording of the model of camera to the film F in the camera corresponding 
to an advanced photo system, the camera which photoed the film F using this may be 
distinguished. The model of disposable camera or the model of photographing camera is heard 
from a customer at the time of a receptionist. An operator may input the model of camera by the 
keyboard 18a by recording on a memo, a package, a cartridge, a cartridge, etc. at the time of 
print creation, seeing this, it replaces with the model of camera, correspondence with a function 
key etc. and a camera is determined, and it may input using this. The model of camera may be 
optically printed on a film at the time of photography, this may be read, and the model of camera 
may be distinguished. As long as it is a disposable camera, the model of disposable camera is 
optically baked like the DX code at the time of manufacture, etc., or magnetic recording is 
carried out, and a model may be distinguished using these. As long as it is a film cartridge with 
an IC memory, the model of camera, etc. are electrically recorded on this IC memory, and a 
model may be distinguished using this. 

[0033]amendment of degradation of the image quality which originates in a taking lens from the 
lens characteristic data division 47 later mentioned using information, including the model etc. of 
distinguished camera, i.e., amendment of aberration, amendment of the amount fall of ambient 
light, and a picture focus — the coefficient of the correction formula used for amendment of a 
Japanese quince can be called, and a correction formula can be obtained from this coefficient. 
The amendment data created beforehand in quest of the correction amount may be called. Since 
the lens characteristic of the image formation lens unit 32 used for the scanner 12 is known 
beforehand, The coefficient of the correction formula used for the correcting operation for 
performing picture amendment is beforehand memorized to the lens characteristic data division 
47, and whenever it performs picture amendment by the image processing portion 44B or the 
image processing portion 46B. the coefficient of this correction formula can be called. The 
amendment data created beforehand in quest of the correction amount may be called. 
[0034]Although amendment of a distortion aberration and amendment of the chromatic 
aberration of magnification are one of amendments of the aberration resulting from a taking lens 
or the image formation lens unit 32 here. With a coefficient, they are obtained from the lens 
characteristic of a taking lens or the image formation lens unit 32 by amendment of a distortion 
aberration, and amendment of the chromatic aberration of magnification, and A **** correction 
formula. The amount of removal correction of each picture element position is calculated using 
the coordinates position (what pixel is it from a main pixel?) from the information on the position 
of image data (pixel), for example, the center of a picture, (the center of the optic axis of a 
taking lens), this correction amount was created beforehand — amendment data call appearance 
may be carried out and image data may be amended. 

[0035]A distortion aberration means the state where the picture itself is distorted to a bobbin 
type etc. as the picture of the lattice-like pattern photoed on the film shown in drawing 4 (a) is 
shown to drawing 4 (b) by the characteristic of the image formation lens unit 32 of a taking lens 
or the scanner 1 2. Amendment of a distortion aberration is amendment for returning a picture to 
a lattice-like pattern like drawing 4 (c) to this perverted picture using the amendment data which 
created the correction amount for every pixel beforehand, using the correction formula which 
computes a correction amount. 

[0036]If the central point of a picture is made into central point as shown in drawing 4 (a). As 
shown in drawing 4 (b), when a distortion aberration is point symmetry and the center line of a 
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picture is made the surroundings of central point with center line X ^ and center line Y^. it is 

axial symmetry around this center line X ^ and center line Y^. Therefore, the correction amount 

for amending a distortion aberration is also point symmetry around central point O^, and axial 

symmetry around center line X ^ and center line Y4. Then, the field of 1/4 which divided imaging 

range A^B^C^D^ by center line X 4 and center line Y4, For example, the correction amount of 

other fields can be defined by obtaining only the correction amount of field A^E^O^F^ and using 

axial symmetry and point symmetry. It is not limited to this but what is necessary is just to 
obtain a correction amount in this example, about some fields of imaging ranges, such as 1/2 of 
fields of an imaging range, although a correction amount is obtained about 1/4 of the fields of an 
imaging range. 

[0037]As the chromatic aberration of magnification is shown in drawing 5 (a), when it is a picture 
of straight-line E5F5 by which the picture photoed on the film F passes along the point Ag top of 

rectangle AgB^CgD^ of imagination. Say the state of the position of R pixel of straight-line E5F5, 

G pixel, and B pixel shifting, and starting a color shift as shown in drawing 5 (b), and with 
amendment of the chromatic aberration of magnification. To this picture that carried out the 
color shift, a correction amount is obtained using a correction formula for every picture element 
position, and the picture element position of R pixel, G pixel, and B pixel is corrected like drawing 
5^(c) from this correction amount. For example, it is amendment for correcting the position of R 
pixel of straight-line E^F^, and B pixel on the basis of the position of G pixel. Maintenance 

memory of the amendment data which created the correction amount for every pixel beforehand 
may be carried out like amendment of a distortion aberration, this may be called if needed, and a 
correction amount may be obtained. 

[0038]Since such the chromatic aberration of magnification is a point pair elephant around 
central point O5 shown in drawing 5 (a) and it is axial symmetry around center line X 5 or center 

line Yg, The correction amount of R pixel for amendment of the chromatic aberration of 

magnification, and the correction amount of B pixel as well as the correction amount for 
amendment of the above-mentioned distortion aberration, The field of 1/4 which divided the 
whole imaging range by center line X ^ and center line Y^, For example, correcting operation only 

of the correction amount of field A5E5O5F5 can be carried out, it can be calculated, and the 

correction amount of R pixel of other fields and the correction amount of B pixel can be defined 
using axial symmetry or point symmetry using this. Although correcting operation is performed 
about 1/4 of the fields of an imaging range and a correction amount is calculated like amendment 
of the above-mentioned distortion aberration in this example, they may be any, as long as it is 
not limited to this but performs correcting operation about some fields of an imaging range. The 
correction amount in a distortion aberration and the chromatic aberration of magnification, Some 
fields of an imaging range, for example, a field as shown in drawing 4 (a), For example, the hold 
stores of the amendment data which performed correcting operation and calculated beforehand 
the correction amount of 1/4 of the fields of an imaging range like field A^E^O^F^ may be carried 

out, and it may amend by calling this amendment data if needed. 

[0039]Amendment of this distortion aberration and amendment of amendment of the chromatic 
aberration of magnification are further processed collectively with electronic variable power 
processing. Namely, calculate the amount of gaps of the position of G pixel resulting from a 
distortion aberration, and from the position after amendment of G pixel. An appropriate position 
is computed for every R pixel and B pixel, the amount of gaps of the position of R pixel and B 
pixel to G pixel is calculated, using the information on the appropriate position of each computed 
pixel, image data is interpolated and electronic variable power processing of a picture is 
performed. In other words, by computing the amount of gaps of the picture element position by 
the chromatic aberration of magnification and a distortion aberration, the knowledge of in which 
position each pixel should be essentially is carried out, interpolating calculation of image data is 
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performed according to this proper position, and electronic variable power processing is 
performed. There is no limitation in particular in the method of electronic variable power 
processing, a publicly known method is available in some numbers, for example, the method of 
using bilinear interpolation, the method of using spline interpolation, etc. are illustrated. Thereby, 
amendment of the chromatic aberration of magnification and a distortion aberration and 
electronic variable power processing can be performed by one interpolating calculation. 
[0040]The correction formula of a taking lens or the image formation lens unit 32. for example, a 
high order polynomial, amendment of the above-mentioned distortion aberration, and amendment 
of the chromatic aberration of magnification. Although amendment of the chromatic aberration of 
magnification and a distortion aberration and electronic variable power processing are performed 
using the coordinates position (what pixel is it from a main pixel?) from the information on the 
position of image data (pixel), for example, the center of a picture, (the center of the optic axis 
of a taking lens), In this case, x-y coordinates or polar coordinates may be sufficient as the 
position coordinate of each pixel. Limitation is not carried out to the information on a picture 
element position being based on the central point of a picture, Various kinds of things are 
available, for example, it is good the corners (upper left hand corner etc.) of a picture, and on the 
basis of a certain pixel (for example, pixel of the pixel number No. 1). and still better on the basis 
of the exterior of a picture, for example, the perforation of the film F, etc. That is, if the position 
of a picture (pixel) can detect relatively, various kinds of position information is available. When 
the center of the picture started with the mask etc. is mostly considered to be the center of the 
optic axis of the lens at the time of photography, various kinds of aberration (a distortion 
aberration, the chromatic aberration of magnification, the amount fall of ambient light, a picture 
focus Japanese quince) may be amended for the pixel of the center of the started picture as a 
center of the optic axis of a lens. 

[0041 ]the picture focus which the image processing portion 44B and the image processing 
portion 46B originate in a taking lens or the image formation lens unit 32. and is produced — 
amendment of a Japanese quince or the amount fall of ambient light can also be performed. For 
example, the amount fall of ambient light which is the target of amendment of the amount fall of 
ambient light. As shown in drawing 6 (a), originate in a taking lens or the image formation lens 
unit 32, and the nonuniformity of light volume arises. The lightness value of imaging range 
AgBgCgDg, Say the state of falling according to a 4th power of cosine rule, and as it separates 

from central point Og of an imaging range with amendment of the amount fall of ambient light. 

The amendment performed by obtaining the correction amount for every picture element 
position using the correction formula which becomes settled with the characteristic of a taking 
lens or the image formation lens unit 32 is said as the pixel located in the adjacent spaces of a 
picture so that the value (lightness value) of image data may be raised, so that the amount fall of 
ambient light may be canceled. The hold stores of the amendment data which asked by 
performing correcting operation beforehand may be carried out. this amendment data may be 
called if needed, and a correction amount may be obtained. 

[0042]Since it has the feature of a point pair elephant around central point Og of a picture about 

the fall of the amount of ambient light as shown in drawing 6 (a), A part of imaging range 
AgBgCgDg divided by center line X g or center line Yg. For example, carry out correcting 

operation only of the correction amount of field AgEgOgFg from a correction formula, and a 

correction amount is calculated, The correction amount of other fields can be defined in 
consideration of axial symmetry or point symmetry using this, and the picture of luminosity 
distribution like drawing 6 (b) which canceled the fall of the amount of ambient light mostly can 
be acquired. Drawing 6 (c) shows the correcting method of the amount fall of ambient light, 
defines the inclination of the conversion straight line I for every pixel, and amends image data 
from correction amount deltal of light volume. That is, the image data before amendment of the 
amount fall of ambient light is changed into the amount of object light using the sensitivity of the 
CCD element of CCD sensor 34, and light volume is amended in quest of correction amount 
deltal from the correction formula which becomes settled by the taking lens or the image 
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formation lens unit 32. The amended amount of object light is changed into image data, and 
obtains the image data after amendment. In this case, since the sensitivity (sensitivity of the 
signal value of the image data to light volume) of the CCD element of CCD sensor 34 differs for 
every pixel, the hold stores of the inclination of the conversion straight line I shown in drawing 6 
(c) can be beforehand carried out for every pixel, it can call if needed, and sensitivity 
unevenness can be amended. Like the case of amendment of a distortion aberration, or 
amendment of the chromatic aberration of magnification, some fields of imaging range AgBgCgDg, 

For example, the hold stores of the amendment data which performed correcting operation and 
created beforehand the correction amount of 1/4 of the fields of an imaging range like field 
AgEgOgFg may be carried out, and it may amend by calling this amendment data if needed. 

[0043]ln the image processing portion 44B or 46B, when the shading compensation in the data 
processing part 38 includes amendment of the amount fall of ambient light resulting from the 
image formation lens unit 32, neither the image processing portion 448 nor the amount fall of 
ambient light by 463 is amended so that amendment of the same amount fall of ambient light 
may not lap. 

[0044]Although the image processing portion 44B and the image processing portion 46B perform 
picture amendment resulting from the image formation lens unit 32 of the taking lens of a 
camera, or the scanner 1 2 which photoed the picture, In the image processing device of this 
invention, in amendment of the picture in which it originated in the amendment and the image 
formation lens unit 32 of the picture in which it originated in the taking lens and image quality 
deteriorated, and image quality deteriorated, it is not restricted, but the picture in which it 
originated in the both sides of the taking lens and the image formation lens unit 32, and image 
quality deteriorated may be amended. In this case, the correction formula about a taking lens and 
the correction formula about the image formation lens unit 32 can be added, summarized and 
amended. 

[0045]Thus, in the picture amendment which controls degradation of the image quality resulting 
from lenses, such as a taking lens and an image formation lens. Amendment data volume which 
lessened the number of times of correcting operation, and was created beforehand can be made 
less than a storage capacity required in order to hold the amendment data of the whole picture 
using the symmetry of degradation of the image quality in an imaging range, and efficient picture 
amendment can be performed. 

[0046]The image processing portion 44B and the image processing portion 46B can perform 
color dodge processing and a sharpness process if needed. The image data by which picture 
amendment was carried out by the image processing portion 44B and the image processing 
portion 46B is sent to the data conversion part 44C and the data conversion part 46C. The data 
conversion part 44C changes the image data processed by the image processing portion 448 
using 3D(three dimensions)-LUT etc., and makes it the image data corresponding to the display 
by the monitor 20. On the other hand, the data conversion part 46C is a portion which changes 
similarly the image data processed by the image processing portion 46B using 3D-LUT, and is 
supplied to the printer 16 as image data corresponding to image recording with the printer 16. 
[0047]the information on the lens characteristic [ data division / 47 / lens characteristic ] 
according to the model of various kinds of cameras — concrete — amendment of the aberration 
of various kinds of lenses, amendment of the amount fall of ambient light, and a picture focus — 
the coefficient of the correction formula used for amendment of a Japanese quince is 
memorized. A correction amount may carry out the hold stores of the amendment data called for 
and created beforehand, in this case, the distortion aberration and the chromatic-aberration-of- 
magnification characteristic of a lens, the amount distribution characteristic of ambient light, and 
a picture focus, since the characteristic of a Japanese quince sees from the whole imaging range 
and has the symmetry over an image center line, and the symmetry over an image center point, 
Using such symmetry, some amendment data of an imaging range, For example, as shown in 
drawing 4 (a), the hold stores only of the amendment data of 1/4 of field A^E^O^F^ of picture 

whole field AJBaCJD^ are carried out. As a result, it is farther [ than a storage capacity required 
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in order to hold the amendment data of the field of the whole picture ] few, and an amendment 
storage capacity is stopped, the access time concerning the call of amendment data also has a 
short storage capacity for holding amendment data, and it enables shortening of the processing 
time of image processing. 

[0048]Although a correction formula and amendment data are memorized by the storage parts 
store of the lens characteristic data division 47 in this example, It memorizes in the database 
which is not restricted to this, for example, is connected to the photograph printer 10, and may 
access and read to or may be inputted from the outside as information on the lens 

corresponding to a film at the time of reading of the film F. 

[0049]The conditioning part 48 chooses image processing to perform, and using prescan data, 
sets up the image processing condition in the prescan image processing portion 44 and this scan 
picture treating part 46, and unifies a parameter. Specifically Creation of prescan data to a 
density histogram, Average concentration, LATD (large area transmittance factor density), a 
highlight (least concentration), According to directions of the operator using the operating 
system 18 which performs calculation of image characteristic quantity, such as a shadow 
(maximum concentration), etc., in addition is performed if needed, Image processing conditions, 
such as creation of the table (LUT) of gray balance adjustment, luminosity amendment, and 
contrast correction and creation of the matrix arithmetic which performs saturation correction, 
are determined. According to various kinds of directions which were inputted, a luminosity, a 
color, contrast, sharpness, a chroma saturation tone, etc. which were set up by the keyboard 1 8a 
compute the amounts of adjustments of an image processing condition (for example, correction 
amount of LUT, etc.), unify them as a parameter, and reset an image processing condition. 
[0050]In the above, the composition of the processing unit 14 was explained. Hereafter, an 
operation of the processing unit 14 is explained. 

[0051] As for each output signal of R, G, and B read with the scanner 12, amendment, a shading . 
compensation, etc. are performed at the time of A/D (analog to digital) conversion, Log 
conversion, DC offset amendment, and dark. Here, since shading also changes according to the 
diaphragm value or zoom magnifying power of the image formation lens unit 32, a shading 
compensation changes the correction amount of a shading compensation according to a 
diaphragm value or zoom magnifying power. As shown in drawing 3 , such a correction amount 
performs correcting operation for 1/4 of field A3E3O3F3 of field A3B3C3D3 of the whole picture 

for every pixel, and calculates a correction amount, Using this correction amount, using the axial 
symmetry nature of center line X 3, calculate the correction amount of field O3H3D3F3 and the 

axial symmetry nature of center line Y3 is used, Calculate the correction amount of field 

E3B3G3O3 and the surrounding point symmetry nature of central point O3 is used, The 

correction amount of field O3G3C3H3 is calculated and picture amendment of field A3B3C3D3 of 

the whole picture is performed. By calling the amendment data about the light volume which was 
created beforehand in quest of the correction amount, and carried out hold stores to the storage 
parts store which is not illustrated, a correction amount may be obtained and this may be used. 
In the case of a shading compensation, the scanner 12 amends image data according to the 
sensitivity of a CCD element in consideration of the sensitivity unevenness of the CCD element 
which constitutes CCD sensor 34 at the time of reading a picture in photoelectricity for every 
pixel. 

[0052]After amendment, a shading compensation, etc. are performed at the time of A/D (analog 
to digital) conversion, Log conversion, DC offset amendment, and dark, prescan data is sent to 
the prescan memory 40. 

[0053]If prescan data is sent and memorized by the prescan memory 40, the conditioning part 48 
will read prescan data, will perform creation of a density histogram, calculation of image 
characteristic quantity, etc., and will set up an image processing condition using this (creation of 
LUT or MTX). The set-up image processing condition is integrated and is sent to the prescan 
image processing portion 44 and this scan picture treating part 46. 

[0054]Various kinds of directions and information that it was inputted into the image processing 
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device 14 by the keyboard 18a and the mouse 18b, The magnetic information of the film F read 
on the career of the scanner 12 is sent, and when the information on the photoed camera is 
inputted, this magnetic information is sent to the lens characteristic data division 47 via the 
conditioning part 48. The coefficient of a correction formula is read from the acquired magnetic 
information as lens characteristic data, and the lens characteristic day tab 47 is sent to the 
image processing portion 44B. The amendment data which the correction amount was calculated 
beforehand and created may be read, and this may be sent to the image processing portion 44B. 
[0055]Subsequently, it is read from the prescan memory 40 by prescan data, and by the LUT- 
MTX operation part 44A. According to the set-up image processing condition, color balance 
adjustment, contrast correction (gradation processing), luminosity amendment, saturation 
correction, etc. are performed to the prescan data read with the scanner 12, and it is sent to the 
image processing portion 44B. 

[0056]In the image processing portion 448, the coefficient sent from the lens characteristic data 
division 47, As a coefficient of a correction formula, for example, the secondary high order 
polynomial [ 3rd ], give and this correction formula and the position coordinate of the pixel to 
amend are used, amendment and the picture focus of the distortion aberration and the chromatic 
aberration of magnification which calculate and calculate a correction amount and originate in 
the image formation lens unit 32 of a taking lens or the scanner 12 — amendment of a Japanese 
quince and amendment of the amount fall of ambient light are performed, or — using the 
correction amount obtained from this amendment data, when the amendment data which 
calculated beforehand the correction amount in each picture element position from the lens 
characteristic data division 47 is sent — amendment and the picture focus of a distortion 
aberration or the chromatic aberration of magnification — amendment of a Japanese quince and 
amendment of the amount fall of ambient light are performed. For example, as shown in drawing 
A_(a), amendment of the distortion aberration in the position coordinate which makes biaxial the 
X-axis and the Y-axis which intersect perpendicularly mutually along the edge of an imaging 
range, and the chromatic aberration of magnification is made into an example, and the method of 
amendment of the X axial direction of the distortion aberration shown in drawing 7 and the 
chromatic aberration of magnification is explained. 

[0057]Amendment of the X axial direction of a distortion aberration and the chromatic aberration 

of magnification, Position coordinate x^ and y^ of the central point of an imaging range on the 

c c 

basis of a certain position, for example, the position of corner point of a picture, are inputted, 

The position coordinate from the central point of the pixel of the imaging range which amends a 
distortion aberration from this, position coordinate Xj of G pixel which performs picture 

amendment, and yj is searched for. On the other hand, correction formula D^^^ (x, y) of the 

distortion aberration expressed by the high order polynomial is obtained using the coefficient 
obtained by the lens characteristic data division 47, By calculating and calculating a correction 
amount from the position coordinate from the central point for which it asked previously, and 
this correction formula D^^^ (x, y), and adding this correction amount to position coordinate Xj, 

the distortion aberration of an X axial direction is amended and the picture element position of 
the X axial direction after amendment is obtained, 

[0058]In the amendment of the chromatic aberration of magnification performed henceforth, G 
pixel serves as a standard which calculates the amount of gaps of the picture element position 
of R pixel and B pixel, and amendment of the chromatic aberration of magnification is not 
performed. Therefore, G pixel serves as a picture element position of G pixel after amendment 
according [ the picture element position amended by amendment of the distortion aberration ] to 
amendment of music aberration, and amendment of the chromatic aberration of magnification. On 
the other hand, amendment of the chromatic aberration of magnification of R pixel and B pixel, 
Correction formula R^^^ (x, y) and B^^^^ (x, y) of the chromatic aberration of magnification which 

were expressed by the high order polynomial using the coefficient obtained by the lens 
characteristic data division 47 are obtained, By calculating the correction amount of the 
chromatic aberration of magnification of R pixel and B pixel, and adding the position coordinate 
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of the X axial direction of G pixel after amending to this using these correction formulas and the 
position coordinate of G pixel after the amendment to which amendment of the distortion 
aberration was performed. The position coordinate of the direction of X after amendment of R 
pixel to which amendment of a distortion aberration and the chromatic aberration of 
magnification was performed, and G pixel is acquired. In that case, about a distortion aberration 
and the chromatic aberration of magnification. As shown in drawing 4 (a) and drawing 5 (a), it is 
point symmetry around central point or central point Og, Since it is furthermore axial 

symmetry around center line X 4, center line X 5, and center line and center line Y^. Perform 

correcting operation of each picture element position in field [ equivalent to 1/4 of the whole 
imaging range ], for example, field A^E^, O^F^, or field and a correction amount is 

obtained, Using the above-mentioned symmetry, the correction amount in other fields is defined, 
the picture element position after amendment is obtained from this correction amount, and 
amendment of a distortion aberration and amendment of the chromatic aberration of 
magnification are performed. When the lens characteristic data division 47 is carrying out the 
hold stores of the amendment data which calculated beforehand the correction amount in each 
picture element position, instead of performing this correcting operation and calculating a 
correction amount, amendment data is used, a correction amount is obtained, and the same 
compensation process as a described method is performed. 

[0059]Thus. in the picture amendment which controls degradation of the image quality resulting 
from a lens, amendment data volume which lessened the number of times of correcting 
operation, and was created beforehand can be made less than a storage capacity required in 
order to hold the amendment data of the whole picture using the symmetry of degradation of the 
image quality in an imaging range. In the above-mentioned example, also when calculation time is 
shortened by 1/4 when performing only correcting operation of the field equivalent to 1/4 of the 
whole imaging range, and using amendment data, the amendment data volume which carries out 
hold stores also drops to 1/4 compared with the case of all the imaging ranges, and efficient 
picture amendment can be performed. The above is amendment of the X axial direction of a 
distortion aberration and the chromatic aberration of magnification, and amendment of Y shaft 
orientations is similarly performed apart from amendment of an X axial direction. 
[0060]In order to perform electronic piece double processing after that, position coordinate x^ 

and position coordinate y^ of the central point are inputted, R — a pixel — G — a pixel — and - 

- B — a pixel — an X axial direction — a position coordinate — x — jp — ' — x — jq — ' — 

and — X — jg — ' — obtaining — this — using — an electron — a piece — double — 

processing — giving — having — a picture — amendment — furthermore — an electron — 
variable power processing — carrying out — having had — image data — obtaining . Then, color 
dodge processing and a sharpness process are performed if needed. 
[0061 ]The image data by which the compensation process was carried out in the image 
processing portion 44B is sent to the data conversion part 440. and is changed into the image 
data corresponding to the display by the monitor 20 using 3D(three dimensions)-LUT etc. Then, 
the amended prescan picture is displayed on the monitor 20. 

[0062]An operator performs the check (assay) of a picture, i.e., a processing result, seeing the 
display of the monitor 20, and adjusts a color/concentration, gradation, etc. using said each key 
which were set as the keyboard 1 8a if needed. The input of this adjustment is sent to the 
conditioning part 48, computes the correction amount of the image processing condition 
according to an adjustment input, and according to this correction amount, as mentioned above, 
a compensation process is performed in the LUT-MTX operation part 44A or the image 
processing portion 44B, and it is again displayed on the monitor 20. 

[00 633the picture as which an operator is displayed on the monitor 20 is proper — a judgment 
(assay O.K.) will direct the start of this scan using the keyboard 18a etc. By this, an image 
processing condition is become final and conclusive, and this scanning data of high resolution is 
sent from the scanner 1 2. and like prescan image data by the data processing part 38. After 
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amendment, a shading compensation, etc. are performed at the time of A/D (analog to digital) 
conversion, Log conversion, DC offset amendment, and dark, this scanning data is sent to this 
scan memory 42. 

[0064]Then, this scanned image data read from this scan memory 42, It is sent to this scan 
picture treating part 46, and like prescan data, by the LUT-MTX operation part 48. color balance 
adjustment, contrast correction (gradation processing), luminosity amendment, saturation 
correction, etc. are performed, and it is sent to the image processing portion 46B by the settled 
image processing condition. By the method same in the image processing portion 468 as the 
amendment performed by the image processing portion 44B to prescan data, amendment of the 
distortion aberration which originates under the settled image processing condition at the image 
formation lens unit 32 of a taking lens or the scanner 12, amendment of the chromatic aberration 
of magnification, amendment of the amount fall of ambient light, or a picture focus — a Japanese 
quince is amended. This scanning data in which amendment was performed is sent to the data 
conversion part 46C, is changed into the image data which carries out a print output to the 
printer 16 using 3D(three dimensions)-LUT etc., and is sent to the printer 16. 
[0065]The printer 16 exposes photosensitive materials (photographic paper) according to this 
scanning data, records a latent image, performs the development according to photosensitive 
materials, and outputs it as a print (result). After cutting photosensitive materials to the 
specified length according to a print, for example, record of a back print, According to image data 
(recorded image), modulate three sorts of optical beams, the red (R) exposure according to the 
spectral sensitivity characteristic of photosensitive materials (photographic paper), green (G) 
exposure, and the blue (B) exposure G, and. It deviates to a scanning direction and record etc. of 
the latent image by conveying photosensitive materials to the vertical scanning direction which 
intersects perpendicularly with a scanning direction are performed, and wet-developing 
processing of predetermined [, such as the color development, bleach fixing, and rinsing, ] is 
performed, and the photosensitive materials which recorded the latent image are classified and 
piled up, after drying and considering it as a print. Thus, according to the characteristic of the 
taking lens of the camera which photoed the lens characteristic and picture of the image 
formation lens unit 32 which constitutes the characteristic of the optical system 33 of the 
scanner 12, and the optical system 33 of the scanner 12, the picture which performed picture 
amendment can obtain as a print. 

[0066]As mentioned above, although the image processing device of this invention was explained 
in detail, in the range which limitation is not carried out to the above-mentioned example, and 
does not deviate from the gist of this invention, this invention of various kinds of improvement 
and change being made is natural, in addition — setting in this invention to the image processing 
portion 44B of the prescan image processing portion 44, and the image processing portion 46B of 
this scan picture treating part 46 — amendment of a distortion aberration, amendment of the 
chromatic aberration of magnification, amendment of the amount fall of ambient light, and a 
picture focus, although the Japanese quince is amended, amendment of the distortion aberration 
in the image processing portion 44B of the prescan image processing portion 44, amendment of 
the chromatic aberration of magnification, amendment of the amount fall of ambient light, and a 
picture focus — a Japanese quince may not be amended but the above-mentioned 
compensation process may be performed only in the image processing portion 46B of this scan 
picture treating part 46. Although it was a scanner which reads a picture in photoelectricity using 
an area CCD sensor in this example, By slit scanning which reads a picture carrying out scanning 
conveyance of the film F on a career, may be a picture reading **** thing and also in this case 
degradation of image quality, Since it has the symmetry of the circumference of the center line 
of the imaging range suitable for a scanning transportation direction, picture amendment can be 
efficiently performed using this symmetry. 
[0067] 

[Effect of the Invention]As mentioned above, as explained in detail, when picture amendment 
which controls degradation of the image quality resulting from degradation, taking lens, and image 
formation lens of the image quality resulting from the optical system of an image reader etc. is 
performed according to this invention. Since the whole picture is amended from some correction 
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amounts of a picture in consideration of the object nature of the degradation condition of the 
picture about the central point or the center line of an imaging range, picture correction 
processing time can be reduced, and the amount of picture correction data can be reduced, and 
picture amendment can be performed efficiently. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation nnay not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention]This invention is an image processing device which amends degradation of 
the image quality of the picture resulting from the optical system containing the taking lens 
which photoed the picture, and the image formation lens of an image reader, and belongs to the 
technical field of the image processing device which can reduce picture correction processing 
time and the amount of picture correction data, and can perform picture amendment efficiently. 
[0002] 
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PRIOR ART 



[Description of the Prior Art]Now, baking to the photosensitive materials (photographic paper) of 
the picture photoed by photographic films (it is hereafter considered as a fiimX such as a 
negative film and a reversal film, is directly performed by what is called exposure (analog 
exposure) that projects the picture of a film on photosensitive materials and carries out field 
exposure of the photosensitive materials. 

[0003]on the other hand, the printing equipment which uses digital exposure in recent years — 
that is, After reading in photoelectricity the picture recorded on the film and making the read 
picture into a digital signal, Various image processing was performed and it was considered as 
the image data for record, and scanning exposure of the photosensitive materials was carried out 
by the recording light modulated according to this image data, the picture (latent image) was 
recorded, and the digital photo printer considered as a print (result) was put in practical use. 
[0004]In a digital photo printer, since image data processing can determine the exposing 
condition at the time of printing as digital image data, a picture, The jump of a picture, 
amendment of TSUBURE, sharpness (sharpHzing) processing resulting from a backlight, speed 
light photography, etc.. Amendment of color FERIA or concentration Ferrier, amendment of under 
exposure or exaggerated exposure, amendment of the amount fall of ambient light, etc. can be 
performed suitably, and the high-definition print which was not directly obtained by the 
conventional exposure can be obtained. And an output is possible also for composition and image 
division of a multiple image, and the print which could perform composition of the character, etc. 
by image data processing further, and was freely edited / processed according to the use. And 
according to the digital photo printer, a print can also be created from the picture (image data) 
photoed with the digital camera etc., Since it can supply image data to a computer etc. or it it 
not only outputs a picture as a print (photograph), but can be saved at recording media, such as 
a floppy (registered trademark) disk, image data can be used for various uses other than a 
photograph. 

[0005]The scanner with which such a digital photo printer reads fundamentally the picture 
recorded on the film in photoelectricity (image reader). It comprises an image processing device 
which carries out image processing of the read picture, and is made into the image data for 
record, and a printer (image recorder) which carries out scanning exposure of the photosensitive 
materials according to this image data, performs a development, and is considered as a print. 
[0006]In a scanner, enter into a film the read light ejected from the light source, and the 
projected light which supports the picture photoed by the film is obtained. After reading a picture 
and performing various kinds of image processing if needed by carrying out image formation of 
this projected light to image sensors, such as a COD sensor, and carrying out photoelectric 
conversion with an optical system image formation lens, it sends to an image processing device 
as image data (image data signal) of a film. An image processing device sets up an image 
processing condition from the image data read with the scanner, performs image processing 
according to the set-up conditions to image data, and sends it to a printer as output image data 
(exposing condition) for image recording. In a printer, if it is a device using optical beam scanning 
exposure, according to the image data sent from the image processing device, modulate an 
optical beam, carry out scanning exposure (printed) of the photosensitive materials in two 
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dimensions, form a latent image, and it ranks second, for example. A predetermined development 
etc. are performed and it is considered as the print (photograph) in which the picture photoed by 

the film was reproduced. ■ tu * i,- i^r,e «f 

[0007]By the way. the chromatic aberration of magnification which originates in the taking lens or 
the camera which photoed the picture as a cause of degradation of the image quality of the 
picture reproduced by the print, a distortion aberration, the amount fall of ambient light, and a 
picture focus — the chromatic aberration of magnification resulting from the image formation 
lens [ Japanese quince ] of the image reader read in photoelectricity, a distortion aberration, the 
amount fall of ambient light, and a picture focus - shading resulting from the optical system 
containing the image formation lens of a Japanese quince or an image reader is mentioned. 
[0008]Although a color picture is formed of the three primary colors of red green ^L.; ana 
blue (B) since the refractive index (image formation magnification) of a lens changes delicately 
with wavelength, a color gap will produce it in the picture acquired by the image formation 
magnification of the light of R. G. and B differing, namely, the chromatic aberration of 
magnification arising. In order to obtain a proper taken image, image formation of the flat surface 
vertical to the optic axis in a scene needs to be carried out on the same vertical flat surface to 
an optic axis. However, in the usual lens, the picture from which an image formation face shifts 
to an optical axis direction and which was acquired by producing what is called a distortion 
aberration and distorting an image formation picture (producing distortion) will become what has 
distortion, the fall of the amount of ambient light to which a picture becomes dark rather than 
the central part in the periphery produced according to the performance of a taking lens or an 
image formation lens and the picture focus resulting from focus positions differing in the plane 
direction of a film ~ the Japanese quince etc. cause degradation of image quality. The 
nonuniformity of light intensity arises in the performance of the light volume ^^^^^ 
light source of an optical system, or an image formation lens, and the read light itself which were 
further ejected from the light source by the performance of the whole optical system, 
nonuniformity is made also to the light volume irradiated by the picture, and shading which 
produces density unevenness as a result also causes degradation of image quality. 
[0009]Like a single lens reflex camera, if it is a camera which can hang a certain amount of cost, 
the image quality deterioration of the picture resulting from a taking lens can be controlled by 
combining two or more more lenses using a high-precision taking lens. If an image reader can 
hang cost to some extent, degradation of the picture resulting from the optical system 
containing an image formation lens can be controlled by using an optical system precise again by 
combining two or more more lenses using a high-precision image formation lens. However, in a 
disposable camera or a cheap compact camera, since cost cannot be hung on a lens and cost 
cannot be hung so much on an image formation lens, an optical system, etc. in a simple and small 
image reader ~ a picture — the fall of the chromatic aberration of magnification, a distortion 
aberration, and the amount of ambient light, and a picture focus ~ a Japanese quince and 
shading will arise. As a result, the problem used as the picture in which image quality 
deteriorated produces the picture reproduced as a print. 

[0010]To such a problem, the information about a taking lens. etc. were acquired and the 
photographic processing device which judges degradation of image quality based on acquisition 
information, and amends degradation of the image quality of a picture based on the judged 
degradation state is proposed so that it may be mentioned to JP.9-281613.A. In the above- 
mentioned photographic processing device, the degradation state of the image quality of a 
Dicture is judged based on the information about the acquired taking lens. etc.. a fall and picture 
focus of the chromatic aberration of magnification of the picture which amends the whole picture 
in quest of the correction amount of the whole picture according to judgment, and originates in a 
taking lens, a distortion aberration, and the amount of ambient light ~ a Japanese quince can be 
amended. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As mentioned above, as explained in detail, when picture amendment 
which controls degradation of the image quality which originates in degradation, taking lens, and 
image formation lens of the image quality resulting from the optical system of an image reader 
etc. in this invention is performed, In consideration of the object nature of the degradation 
condition of the picture about the central point or the center line of an imaging range, the whole 
picture is amended from some correction amounts of a picture. 

Therefore, picture correction processing time can be reduced, and the amount of picture 
correction data can be reduced, and picture amendment can be performed efficiently. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]by the way, a fall and picture focus of the chromatic 
aberration of magnification of the picture which originates in a taking lens in the above-mentioned 
photographic processing device, a distortion aberration, and the amount of ambient light — since 
the whole picture is amended by calculating a correction amount over the whole picture when 
amending a Japanese quince, it is necessary to calculate a correction amount for every pixel 
Depending on the size of a picture, a correction amount must be calculated for every pixel also, for 
example from big image data like image data (2000 pixels x 1000 pixels). Therefore, the problem that 
the processing time which calculates and calculates a correction amount for every pixel will 
increase arose. Although carrying out the hold stores of the amendment data which calculated 
beforehand the correction amount for amending to image data for every pixel for every pixel of a 
picture is also considered, According to big image data, it became large, the reading time of 
amendment data also started, and efficient picture amendment could not be performed, but the 
problem that a simple and small image reader was unrealizable also produced the storage capacity 
required for amendrnent data. 

[0012]In the above-mentioned photographic processing device, the degradation state of the image 
quality of a picture is judged based on the information about a taking lens, etc., the picture is only 
amended according to judgment, and degradation of the image quality resulting from the image 
formation lens or optical system of a simple image reader cannot be controlled. 
[0013]Then, in the image processing device which performs picture amendment for the image data 
of the picture photoed optically as image data for an input, and obtains the image data for an output 
in order that this invention may solve this above-mentioned problem. When performing picture 
amendment which corrects degradation of the image quality of the picture resulting from the optical 
system containing the taking lens which photoed the picture, and the image formation lens of an 
image reader, reduce picture correction processing time and the amount of picture correction data 
is reduced, It aims at providing the image processing device which can perform picture amendment 
efficiently. 
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MEANS 

[Means for Solving the Problem]To achieve the above objects, this invention is an image processing 
device which amends to image data of a picture formed optically. It has a compensation means 
which performs picture amendment which amends degradation of image quality to image data, and an 
image processing device, wherein this compensation means amends the whole picture from some 
correction amounts of said picture using the object nature of degradation of image quality about the 
central point or a center line of an imaging range is provided. 

[0015]As for said compensation means, it is preferred in that case to amend degradation of image 
quality resulting from an optical system of image reading at the time of obtaining degradation or said 
image data of image quality resulting from a taking lens which photoed said picture. Picture 
amendment which amends degradation of image quality resulting from said taking lens, amendment 
of a distortion aberration resulting from said taking lens, amendment of the chromatic aberration of 
magnification, amendment of the amount fall of ambient light, and a picture focus — it being at least 
one of amendments of a Japanese quince, and, Picture amendment which amends degradation of 
image quality resulting from an optical system of said image reading. Amendment of shading resulting 
from an optical system, amendment of a distortion aberration resulting from an image formation lens 
of said optical system, a picture focus resulting from amendment of the chromatic aberration of 
magnification resulting from said image formation lens, amendment of the amount fall of ambient 
light resulting from said image formation lens, and said image formation lens — it is preferred that it 
is at least one of amendments of a Japanese quince. 

[0016]As for said compensation means, it is preferred to calculate and calculate some correction 
amounts of said picture from a correction function, and to amend the whole picture using this 
correction amount, and said compensation means. In consideration of object nature to a center 
position or a center line of a picture of said correction function, amendment data which calculated 
some correction amounts of a picture beforehand may be held, and the whole picture may be 
amended using this amendment data. In that case, few things are more preferred than a storage 
capacity which needs capacity of a storage parts store for holding said amendment data in order to 
hold amendment data of the whole picture. As for said shading compensation, in order to read image 
data in photoelectricity, it is preferred to amend by using with read sensitivity for every pixel at the 
time of reading in photoelectricity a correction amount of light volume nonuniformity which becomes 
settled from a diaphragm value or zoom magnifying power of an optical system lens to which imagp 
formation of the picture photoed by film is carried out. 
[0017] 

[Embodiment of the Invention] Hereafter, the image processing device of this invention is explained 
in detail based on the preferred embodiment shown in an attached drawing. 
[0018]The block diagram of an example of the digital photo printer 10 provided with the image 
processing device of this invention is shown in drawing 1 . The digital photo printer (it is hereafter 
considered as the photograph printer 10) shown in drawing 1 . The scanner (image reader) 12 which 
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reads fundamentally the picture photoed by the film F in photoelectricity, The image processing 
device 14 which performs image processing of image data, operation, control of the photograph 
printer 10 whole which were read, It has the printer 16 which carries out image exposure of the 
photosensitive materials (photographic paper), carries out a development, and is outputted as a print 
(result), and comprises an optical beam modulated according to the image data outputted from the 
image processing device 14. The operating system 18 which has the keyboard 18a and the mouse 
18b for inputting directions of the input (setting out) of various conditions, selection of processing 
and directions, a color/density correction, etc., etc., etc. into the image processing device 14, The 
monitor 20 which displays the picture read with the scanner 12. various kinds of operator guidance, 
setting out/registration picture of various conditions, etc. is connected. 

[0019]The scanner 12 is a device which reads at a time in photoelectricity one top of pictures 
photoed by the film F etc., The colored filter board 26 which has a colored filter of three sheets of 
the light source 22, the variable aperture 24, R for decomposing a picture into the three primary 
colors of R (red). G (green), and B (blue). G, and B. rotates and acts arbitrary colored filters on an 
optical path, The diffusion box 28 which makes uniform read light which enters into the film F in the 
plane direction of the film F, The image formation lens unit 32 and CCD sensor 34 which is the area 
sensors which read the picture of one top of a film. It has the amplifier (amplifier) 36, and is 
constituted and the light source 22, the variable aperture 24, the colored filter board 26, the 
diffusion box 28, and the image formation lens unit 32 form the optical system 33. 
[0020]In the photograph printer 10 of the example of a graphic display, The kinds and sizes of a film, 
such as an advanced photo system (Advanced Photo System) and a negative (or reversal) film of 
135 sizes. According to the kind of processing of the gestalt of films, such as SUTORIPPUSU and a 
slide, trimming, etc, etc., the career for exclusive use with which the main part of the scanner 12 
can be equipped freely is prepared, and it can respond to various kinds of films or processing by 
exchanging careers. The picture (top) which is photoed by the film and with which print creation is 
presented is conveyed and held by this career in a predetermined reading station. As everyone 
knows, a magnetic recording medium is formed in the film of an advanced photo system, and 
cartridge ID, a film kind, etc. are recorded on it, and various kinds of data of the kind of the camera 
and developing machine which were used for a photographing date and photography, etc. can be. 
recorded at the time of photography and development, etc. The reading means of this magnetic 
information is arranged, on the career corresponding to the film (cartridge) of ah advanced photo 
system, when conveying a film to a reading station, magnetic information is read, and said various 
kinds of information is sent to the image processing device 14. 

[0021 ]ln such a scanner 12, it is ejected from the light source 22 and light volume adjustment is 
carried out by the variable aperture 24. The colored filter board 26 is passed, and color adjustment 
is carried out, and when the read light diffused in the diffusion box 28 enters and penetrates for one 
top of the film F held in the predetermined reading station with a career, the projected light which 
supports the picture of this top photoed by the film F is obtained. Image formation of the projected 
light of the film F is carried out to the acceptance surface of CCD sensor 34 by the image formation 
lens unit 32, it is read in photoelectricity, the output signal is amplified by CCD sensor 34 with the 
amplifier 36, and it is sent to the image processing device 14 by it. CCD sensor 34 is a 1380x920- 
pixel area CCD sensor, for example. 

[0022]In the scanner 12, by inserting each colored filter of the colored filter board 26 one by one, 
and performing such image reading 3 times, it decomposes into the three primary colors of R, G, and 
B, and the picture of one top is read. Here, in the photograph printer 10, in order to determine an 
image processing condition etc. in advance of the image reading (this scan) for outputting a print, 
the prescan which reads a picture with a low resolution is performed. Therefore, a total of 6 times of 
image reading are performed with one top. 

[0023]Although the scanner 12 decomposed projected light into the three primary colors and has 
read the picture with the colored filter board 26 using the area CCD sensor. As a scanner used for 
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this invention, slit scanning which reads a picture may perform image reading using three sorts of 
line CCD sensors corresponding to each trichromatic reading, carrying out scanning conveyance of 
the film F on a career. 

[0024]Although the photograph printer 10 of the example of a graphic display is using as the image 
data supply source of the image processing deyice 14 the scanner 12 which reads in 
photoelectricity the picture photoed by films, such as a negative and reversal, As an image data 
supply source which supplies image data to the image processing device 14. Imaging devices which 
read the picture of a reflection copy besides scanner 12, such as an image reader, a digital camera, 
and a digital camcorder, It is usable in some numbers in various kinds of image read means and 
imaging means, such as media (recording medium), such as a means of communication of LAN (Local 
Area Network), a computer communication network, etc., a memory card, and MO (optical magnetic 
recording medium), the memory measure of image data, etc. In this invention, the picture acquired 
from these means should just be photoed optically at least. 

[0025]The output signal (image data) from the scanner 12 is outputted to the image processing 
device 14. The block diagram of an image processing device (it is hereafter considered as the 
processing unit 14) is shown in drawing 2 . The processing unit 14 has the data processing part 38, 
the prescan (frame) memory 40, this scanning (frame) memory 42, the prescan image processing 
portion 44, this scan picture treating part 46. and the conditioning; part 48, and is constituted. 
Drawing 2 mainly shows an image-processing-related part and to the processing unit 14. CPU which 
performs control and management of the photograph printer 10 whole which contains the processing 
unit 14 besides this, The memory which memorizes information required for the operation of the 
photograph printer 10, etc., a means to determine the diaphragm value (diaphragm value of the 
image formation lens unit 32) of the variable aperture 24 in the case of this scan and the storage 
time of CCD sensor 34, etc. are arranged, The operating system 18 and the monitor 20 are 
connected to each part via this CPU (CPU bus). 

[0026] Each output signal of R. G. and B with which the data processing part 38 was outputted from 
the scanner 12 is A/D (analog to digital) conversion. Log conversion, DC offset amendment, and a 
portion that performs amendment, a shading compensation, etc. at the time of dark. In the 
photograph printer 10, when it is difficult to hang cost, for example on the diffusion box 28 or image 
formation lens unit 32 grade, and to make the precise optical system 33 form, it is easy to generate 
the nonuniformity of the light intensity of shading, i.e., irradiation light. For example, near an image 
center, luminous intensity is strong, and luminous intensity is weak in the circumference. The 
strength of such a light originates in the optical system 33 whole including the optical system 33 22 
of the diffusion box 28 or not only the image formation lens unit 32 but the scanner 12, i.e., a light. 
source, the variable aperture 24, or colored filter board 26 grade, and is generated. Therefore, in 
such a photograph printer 10, it is necessary to perform a shading compensation proper so that the 
picture by almost uniform light volume can be acquired by adjusting the brightness of a picture from 
the correction amount of light volume. In order to change with the diaphragm values or zoom 
magnifying power of the image formation lens unit 32, shading is constituted so that the correction 
amount of a shading compensation may also change according to a diaphragm value or zoom 
magnifying power. 

[0027]The correction amount of such a shading compensation is defined as a correction amount of 
light volume, and calculates the correction amount according to a diaphragm value or zoom 
magnifying power from the correction function which becomes settled according to a diaphragm 
value or zoom magnifying power, for example, the secondary high order polynomial [ 3rd ], for every 
picture element position. As shown in drawing 3 , in that case shading. In order to equip mostly with 
the feature of point symmetry the surroundings of center line X 3 of the imaging range shown in 

drawing 3 . and center line Yg around axial symmetry and central point O3, Using this symmetry, 

perform correcting operation for 1/4 of field A3E3O3F3 of field A3B3C3D3 of the whole picture for 
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every pixel, and a correction annount is calculated, The hold stores of the amendment data which 
colrtiprises the correction amount of field A3E3O3F3 are carried out to the storage parts store which 

creates beforehand and is not illustrated, Call amendment data if needed, obtain a correction 
amount, and this correction amount is used, Picture amendment of the whole picture can be 
performed by carrying out picture amendment of the field E3B3G3O3 which becomes other field, for 

example, field, A3E3O3F3, center line Y3, and axial symmetry. Thus, using the symmetry of shading 

which should be amended, the number of times of correcting operation can be lessened, and 
amendment data volume can be made less than a storage capacity required in order to hold the 
amendment data of the whole picture, and an efficient shading compensation can be performed. 
[0028]Hold stores may be beforehand carried out to a storage parts store for every pixel by using 
the correction amount according to a diaphragm value or zoom magnifying power as amendment 
data, this amendment data may be called if needed, and a correction amount may be obtained. The 
correction amount for a shading compensation. Since it is a correction amount about light volume, 
the data which carried out the hold stores of the read sensitivity for every pixel beforehand with the 
scanner 12 in consideration of the sensitivity unevenness of the CCD element which constitutes 
CCD sensor 34 at the time of reading a picture in photoelectricity is called, and image data is 
amended according to the sensitivity of a CCD element. 

[0029]In the data processing part 38, the picture signal by a prescan and a picture signal with this 
scan, It is processed, and it is considered as prescan data and this scanning data, and prescan data 
is used as the prescan memory 40, and this scanning data is memorized by this scan memory 42, 
respectively (storing). Prescan data and this scanning data are the same data fundamentally, except 
that resolution (picture element density) differs from a signal level. 

[0030]This scanning data in which the prescan data memorized by the prescan memory 40 was 
memorized by this scan memory 42 in the prescan image processing portion 44 is processed in this — 
scan picture treating part 46. respectively. The prescan image processing portion 44 has the LUT- 
MTX operation part 44A, the image processing portion 44B. and the data conversion part 44C, and is 
constituted. On the other hand, this scan picture treating part 46 has the LUT-MTX operation part 
46A, the image processing portion 46B, and the data conversion part 46C, and is constituted. 
[0031 ]The LUT-MTX operation part 44A and the LUT-MTX operation part 46A, It is a portion which 
performs color balance adjustment, contrast correction (gradation processing), luminosity 
amendment, saturation correction, etc. to the picture (image data) read with the scanner 12 
according to the image processing condition which the conditioning part 48 mentioned later both set 
up. These processings are performed by publicly known methods, such as processing by LUT (look- 
up table), and a matrix (MTX) operation, color balance adjustment, luminosity amendment, and 
contrast correction are performed by LUT, and saturation correction is performed by a MTX 
operation. 

[0032]the amendment of the aberration of a lens and the amendment of the amount fall of ambient 
light resulting from the image formation lens unit 32 of the taking lens of a picture, or the scanner 
12 into which the image processing portion 448 and the image processing portion 468 were read 
with the scanner 12, and a picture focus — it is a portion which amends a Japanese quince. In order 
to distinguish a taking lens, when the film F is a disposable camera of an advanced photo system, 
here, for example. It reads by the magnetic head etc. in which the magnetic information recorded on 
the film F is provided by the career of the scanner 12 and which are not illustrated. it can 
distinguish using cartridge ID, a film kind, etc. by which magnetic recording was carried out, the 
model, i.e., the camera, of a disposable camera, "SSU INDICATOR" of the extended DX code 
currently optically recorded on the film can be optically read on a career, and this can be used. 
Since there is also a model which has a function which carries out magnetic recording of the model 
of camera to the film F in the camera corresponding to an advanced photo system, the camera 
which photoed the film F using this may be distinguished. The model of disposable camera or the 
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model of photographing camera is heard from a customer at the time of a receptionist, An operator 
may input the model of camera by the keyboard 1 8a by recording on a memo, a package, a cartridge, 
a cartridge, etc. at the time of print creation, seeing this, it replaces with the model of camera, 
correspondence with a function key etc. and a camera is determined, and it may input using this. 
The model of camera may be optically printed on a film at the time of photography, this may be read, 
and the model of camera may be distinguished. As long as it is a disposable camera, the model of 
disposable camera is optically baked like the DX code at the time of manufacture, etc., or magnetic 
recording is carried out, and a model may be distinguished using these. As long as it is a film 
cartridge with an IC memory, the model of camera, etc. are electrically recorded on this IC memory, 
and a model may be distinguished using this. 

[0033]amendment of degradation of the image quality which originates in a taking lens from the lens 
characteristic data division 47 later mentioned using information, including the model etc. of 
distinguished camera, i.e., amendment of aberration, amendment of the amount fall of ambient light, 
and a picture focus — the coefficient of the correction formula used for amendment of a Japanese 
quince can be called, and a correction formula can be obtained from this coefficient. The 
amendment data created beforehand in quest of the correction amount may be called. Since the 
lens characteristic of the image formation lens unit 32 used for the scanner 12 is known beforehand. 
The coefficient of the correction formula used for the correcting operation for performing picture 
amendment is beforehand memorized to the lens characteristic data division 47. and whenever it 
performs picture amendment by the image processing portion 44B or the image processing portion 
46B. the coefficient of this correction formula can be called. The amendment data created 
beforehand in quest of the correction amount may be called. 

[0034]Although amendment of a distortion aberration and amendment of the chromatic aberration of 
magnification are one of amendments of the aberration resulting from a taking lens or the image 
"formation lens unit 32 here. With a coefficieht7 they are obtained from the lens characteristic of a 
taking lens or the image formation lens unit 32 by amendment of a distortion aberration, and 
amendment of the chromatic aberration of magnification, and A **** correction formula. The 
amount of removal correction of each picture element position is calculated using the coordinates 
position (what pixel is it from a main pixel?) from the information on the position of image data 
(pixel), for example, the center of a picture, (the center of the optic axis of a taking lens), this 
correction amount was created beforehand — amendment data call appearance may be carried out 
and image data may be amended. 

[0035]A distortion aberration nieans the state where the picture itself is distorted to a bobbin type 
etc. as the picture of the lattice-like pattern photoed on the film shown in drawing 4 (a) is shown to 
drawing 4 (b) by the characteristic of the image formation lens unit 32 of a taking lens or the 
scanner 12, Amendment of a distortion aberration is amendment for returning a picture to a lattice- 
like pattern like drawing 4 (c) to this perverted picture using the amendment data which created the 
correction amount for every pixel beforehand, using the correction formula which computes a 
correction amount. 

[00363lf the central point of a picture is made into central point as shown in drawing 4 (a),' As 

shown in drawing 4 (b), when a distortion aberration is point symmetry and the center line of a 
picture is made the surroundings of central point with center line X ^ and center line Y^, it is 

axial symmetry around this center line X ^ and center line Y^. Therefore, the correction amount for 

amending a distortion aberration is also point symmetry around central point O^, and axial symmetry 

around center line X ^ and center line Y^. Then, the field of 1/4 which divided imaging range 

by center line X ^ and center line Y^, For example, the correction amount of other fields 

can be defined by obtaining only the correction amount of field A^E^O^F^ and using axial symmetry 

and point symmetry. It is not limited to this but what is necessary is just to obtain a correction 
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amount in this example, about some fields of imaging ranges, such as 1/2 of fields of an imaging 
range, although a correction amount is obtained about 1/4 of the fields of an imaging range. 
[0037]As the chromatic aberration of magnification is shown in drawing 5 (a), when it is a picture of 
straight-line E^F^ by which the picture photoed on the film F passes along the point A^ top of 

rectangle of imagination, Say the state of the position of R pixel of straight-ljne EgF^. G 

pixel, and B pixel shifting, and starting a color shift as shown in drawing 5 (b), and with amendment 
of the chromatic aberration of magnification. To this picture that carried out the color shift, a 
correction amount is obtained using a correction formula for every picture element position, and the 
picture element positFon of R pixel, G pixel, and B pixel is corrected like drawing 5 (c) from this 
correction amount. For example, it is amendment for correcting the position of R pixel of straight- 
line E5F5, and B pixel on the basis of the position of G pixel. Maintenance memory of the 

amendment data which created the correction amount for every pixel beforehand may be carried out 
like amendment of a distortion aberration, this may be called if needed, and a correction amount 
may be obtained. 

[0038]Sirice such the chromatic aberration of magnification is a point pair elephant around central 
point O5 shown in drawing 5 (a) and it is axial symmetry around center line X ^ or center line Y^, 

The correction amount of R pixel for amendment of the chromatic aberration of magnification, and 
the correction amount of B pixel as well as the correction amount for amendment of the above- 
mentioned distortion aberration. The field of 1/4 which divided the whole imaging range by center 
line X 5 and center line Y5, For example, correcting operation only of the correction amount of field 

A5E5O5F5 can be carried out, it can be calculated, and the correction amount of R pixel of other 

fields and the correction aniount of B pixel can be defined using axial symmetry or point symmetry 
using this. Although correcting operation is performed about 1/4 of the fields of an imaging range 
and a correction amount is calculated like amendment of the above-mentioned distortion aberration 
in this example, they may be any, as long as it is not limited to this but performs correcting 
operation about some fields of an imaging range. The correction amount in a distortion aberration 
and the chromatic aberration of magnification, Some fields of an imaging range, for example, a field 
as shown in drawing 4 (a), For example, the hold stores of the amendment data which performed 
correcting operation and calculated beforehand the correction amount of 1/4 of the fields of an 
imaging range like field A^E^O^F^ may be carried out, and it may amend by calling this amendment 

data if needed. 

[0039]Amendment of this distortion aberration and amendment of amendment of the chromatic 
aberration of magnification are further processed collectively with electronic variable power 
processing. Namely, calculate the amount of gaps of the position of G pixel resulting from a 
distortion aberration, and from the position after amendment of G pixel. An appropriate position is 
computed for every R pixel and B pixel, the amount of gaps of the position of R pixel and B pixel to 
G pixel is calculated, using the information on the appropriate position of each computed pixel, 
image data is interpolated and electronic variable power processing of a picture is performed. In 
other words, by computing the amount of gaps of the picture element position by the chromatic 
aberration of magnification and a distortion aberration, the knowledge of in which position each pixel 
should be essentially is carried out, interpolating calculation of image data is performed according to 
this proper position, and electronic variable power processing is performed. There is no limitation in 
particular in the method of electronic variable power processing, a publicly known method is 
available in some numbers, for example, the method of using bilinear interpolation, the method of 
using spline interpolation, etc. are illustrated. Thereby, amendment of the chromatic aberration of 
magnification and a distortion aberration and electronic variable power processing can be performed 
by one interpolating calculation. 

[0040]The correction formula of a taking lens or the image formation lens unit 32. for example, a 
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high order polynomial, amendment of the above-mentioned distortion aberration, and amendment of 
the chromatic aberration of magnification, Although amendment of the chromatic abe>ration of 
magnification and a distortion aberration and electronic variable power processing are performed 
using the coordinates position (what pixel is it from a main pixel?) from the information on the 
position of image data (pixel), for example, the center of a picture, (the center of the optic axis of a 
taking lens). In this case, x-y coordinates or polar coordinates may be sufficient as the position 
coordinate of each pixel. Limitation is not carried out to the information on a picture element 
position being based on the central point of a picture. Various kinds of things are available, for 
example, it is good the corners (upper left hand corner etc.) of a picture, and on the basis of a 
certain pixel (for example, pixel of the pixel number No. 1), and still better on the basis of the 
exterior of a picture, for example, the perforation of the film F, etc. That is, if the position of a 
picture (pixel) can detect relatively, various kinds of position information is available. When the 
center of the picture started with the mask etc. is mostly considered to be the center of the optic 
axis of the lens at the time of photography, various kinds of aberration (a distortion aberration, the 
chromatic aberration of magnification, the amount fall of ambient light, a picture focus Japanese 
quince) may be amended for the pixel of the center of the started picture as a center of the optic 
axis of a lens. 

[004 1]the- picture focus which the image processing portion 44B and the image processing portion 
46B originate in a taking lens or the image formation lens unit 32, and is produced — amendment of 
a Japanese quince or the amount fall of ambient light can also be performed. For example, the 
amount fall of ambient light which is the target of amendment of the amount fall of ambient light. As 
shown in drawing 6 (a), originate in a taking lens or the image formation lens unit 32. and the 
nonuniformity of light volume arises, The lightness value of imaging range AgBgCgDg. Say the state 

of falling according to a 4th power of cosine rule, and as it separates from central point Og of an 

imaging range with amendment of the amount fall of ambient light. The amendment performed by 
obtaining the correction amount for every picture element position using the correction formula 
which becomes settled with the characteristic of a taking lens or the image formation lens unit 32 is 
said as the pixel located in the adjacent spaces of a picture so that the value (lightness value) of 
image data may be raised, so that the amount fall of ambient light may be canceled. The hold stores 
of the amendment data which asked by performing correcting operation beforehand may be carried 
out. this amendment data may be called if needed, and a correction amount may be obtained. 
[0042]Since it has the feature of a point pair elephant around central point Og of a picture about 

the fall of the amount of ambient light as shown in drawing 6 (a), A part of imaging range AgBgCgDg 

divided by center line X g or center line Yg. For example, carry out correcting operation only of the 

correction amount of field AgEgOgFg from a correction formula, and a correction amount is 

calculated, The correction amount of other fields can be defined in consideration of axial symmetry 
or point symmetry using this, and the picture of luminosity distribution like drawing 6 (b) which 
canceled the fall of the amount of ambient light mostly can be acquired. Drawing 6 (c) shows the 
correcting method of the amount fall of ambient light, defines the inclination of the conversion 
straight line 1 for every pixel, and amends image data from correction amount deltal of light volume. 
That is, the image data before amendment of the amount fall of ambient light is changed into the 
amount of object light using the sensitivity of the CCD element of CCD sensor 34, and light volume 
is amended in quest of correction amount deltal from the correction formula which becomes settled 
by the taking lens or the image formation lens unit 32. The amended amount of object light is 
changed into image data, and obtains the image data after amendment. In this case, since the 
sensitivity (sensitivity of the signal value of the image data to light volume) of the CCD element of 
CCD sensor 34 differs for every pixel, the hold stores of the inclination of the conversion straight 
line I shown in drawing 6 (c) can be beforehand carried out for every pixel, it can call if needed, and 
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sensitivity unevenness can be amended. Like the case of amendment of a distortion aberration, or 
amendment of the chromatic aberration of magnification, some fields of imaging range AgBgCgDg, 

For example, the hold stores of the amendment data which performed correcting operation and 
created beforehand the correction amount of 1/4 of the fields of an imaging range like field 
AgEgOgFg may be carried out. and it may amend by calling this amendment data if needed. 

[0043]In the image processing portion 44B or 46B. when the shading compensation in the data 
processing part 38 includes amendment of the amount fall of ambient light resulting from the image 
formation lens unit 32, neither the image processing portion 448 nor the amount fall of ambient light 
by 468 is amended so that amendment of the same amount fall of ambient light may not lap. 
[0044]Although the image processing portion 448 and the image processing portion 468 perform 
picture amendment resulting from the image formation lens unit 32 of the taking lens of a camera, or 
the scanner 12 which photoed the picture, In the image processing device of this invention, in 
amendment of the picture in which it originated in the amendment and the image formation lens unit 
32 of the picture in which it originated in the taking lens and image quality deteriorated, and image 
quality deteriorated, it is not restricted, but the picture in which it originated in the both sides of the 
taking tens and the image formation lens unit 32. and image quality deteriorated may be amended. In 
this case, the correction formula about a taking lens and the correction formula about the image 
formation lens unit 32 can be added, summarized and amended. 

[0045]Thus. in the picture amendment which controls degradation of the image quality resulting from 
lenses, such as a taking lens and an image formation lens. Amendment data volume which lessened 
"the number of times of correcting operation, and was created beforehand can be made less than a 
storage capacity required in order to hold the amendment data of the whole picture using the 
symmetry of degradation of the image quality in an imaging range, and efficient picture amendment 
can be performed. 

[0046]The image processing portion 448 and the image processing portion 468 can perform color 
dodge processing and a sharpness process if needed. The image data by which picture amendment 
was carried out by the image processing portion 448 and the image processing portion 468 is sent 
to the data conversion part 44C and the data conversion part 46C. The data conversion part 44C 
changes the image data processed by the image processing portion 448 using 3D(three 
dimensions)-LUT etc., and makes it the image data corresponding to the display by the monitor 20. 
On the other hand, the data conversion part 46C is a portion which changes similarly the image data 
processed by the image processing portion 468 using 3D-LUT, and is supplied to the printer 16 as 
image data corresponding to image recording with the printer 1 6. 

[0047]the information on the lens characteristic [ data division / 47 / lens characteristic ] according 
to the model of various kinds of cameras — concrete — amendment of the aberration of various 
kinds of lenses, amendment of the amount fall of ambient light, and a picture focus — the 
coefficient of the correction formula used for amendment of a Japanese quince is memorized. A 
correction amount may carry out the hold stores of the amendment data called for and created 
beforehand, in this case, the distortion aberration and the chromatic-aberration^of-magnification 
characteristic of a lens, the amount distribution characteristic of ambient light, and a picture focus, 
since the characteristic of a Japanese quince sees from the whole imaging range and has the 
symmetry over an image center line, and the symmetry over an image center point, Using such 
symmetry, some amendment data of an imaging range. For example, as shown in drawing 4 (a), the 
hold stores only of the amendment data of 1/4 of field A^E^O^F^ of picture whole field A^B^C^D^ 

are carried out. As a result, it is farther [ than a storage capacity required in order to hold the 
amendment data of the field of the whole picture ] few, and an amendment storage capacity is 
stopped, the access time concerning the call of amendment data also has a short storage capacity 
for holding amendment data, and it enables shortening of the processing time of image processing. 
[0048]Although a correction formula and amendment data are memorized by the storage parts store 
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of the lens characteristic data division 47 in this example, It memorizes in the database which is not 
restricted to this, for example, is connected to the photograph printer 10. and may access and read 
to ****, or may be inputted from the outside as information on the lens corresponding to a film at 
the time of reading of the film F. 

[0049]The conditioning part 48 chooses image processing to perform, and using prescan data, sets 
up the image processing condition in the prescan image processing portion 44 and this scan picture 
treating part 46. and unifies a parameter. Specifically Creation of prescan data to a density 
histogram, Average concentration, LATD (large area transmittance factor density), a highlight (least 
concentration), According to directions of the operator using the operating system 18 which 
performs calculation of image characteristic quantity, such as a shadow (maximum concentration), 
etc., in addition is performed if needed. Image processing conditions, such as creation of the table 
(LUT) of gray balance adjustment, luminosity amendment, and contrast correction and creation of 
the matrix arithmetic which performs saturation correction, are determined. According to various 
kinds of directions which were inputted, a luminosity, a color, contrast, sharpness, a chroma 
saturation tone, etc. which were set up by the keyboard 1 8a compute the amounts of adjustments 
of an image processing condition (for example, correction amount of LUT, etc.), unify them as a 
parameter, and reset an image processing condition. 

[0050]In the above, the composition of the processing unit 14 was explained. Hereafter, an operation 
of the processing unit 14 is explained. 

[0051]As for each output signal of R, G, and B read with the scanner 12, amendment, a shading 
compensation, etc. are performed at the time of A/D (analog to digital) conversion, Log conversion. 
DC offset amendment, and dark. Here, since shading also changes according to the diaphragm value 
or zoom magnifying power of the image formation lens unit 32, a shading compensation changes the 
correction amount of a shading compensation according to a diaphragm value or zoom magnifying 
power. As shown in drawing 3 . such a correction amount performs correcting operation for 1/4 of 
field A3E3O3F3 of field A3B3C3D3 of the whole picture for every pixel, and calculates a correction 

amount, Using this correction amount, using the axial symmetry nature of center line X 3, calculate 

the correction amount of field O3H3D3F3 and the axial symmetry nature of center line Y3 is used, 

Calculate the correction amount of field E3B3G3O3 and the surrounding point symmetry- nature of 

central point O3 is used. The correction amount of field O3G3C3H3 is calculated and picture 

amendment of field A3B3C3D3 of the whole picture is performed. By calling the amendment data 

about the light volume which was created beforehand in quest of the correction amount, and carried 
out hold stores to the storage parts store which is not illustrated, a correction amount may be 
obtained and this may be used. In the case of a shading compensation, the scanner 12 amends 
image data according to the sensitivity of a CCD element in consideration of the sensitivity 
unevenness of the CCD element which constitutes CCD sensor 34 at the time of reading a picture 
in photoelectricity for every pixel. 

[0052]After amendment, a shading compensation, etc. are performed at the time of A/D (analog to 
digital) conversion, Log conversion. DC offset amendment, and dark, prescan data is sent to the 
prescan memory 40. 

[0053]If prescan data is sent and memorized by the prescan memory 40; the conditioning part 48 
will read prescan data, will perform creation of a density histogram, calculation of image 
characteristic quantity, etc., and will set up an image processing condition using this (creation of 
LUT or MTX). The set-up image processing condition is integrated and is sent to the prescan image 
processing portion 44 and this scan picture treating part 46. 

[0054]Various kinds of directions and information that it was inputted into the image processing 
device 14 by the keyboard 18a and the mouse 18b, The magnetic information of the film F read on 
the career of the scanner 12 is sent, and when the information on the photoed camera is inputted. 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u^ 2/22/2008 



JP,2001-086332,A [MEANS] 



Page 10 of 13 



this magnetic information is sent to the lens characteristic data division 47 via the conditioning part 
48. The coefficient of a correction formula is read from the acquired magnetic information as lens 
characteristic data, and the lens characteristic day tab 47 is sent to the image processing portion 
44B. The amendment data which the correction amount was calculated beforehand and created may 
be read, and this may be sent to the image processing portion 44B. 

[0055]Subsequently. it is read from the prescan memory 40 by prescan data, and by the LUT-MTX 
operation part 44A. According to the set-up image processing condition, color balance adjustment, 
contrast correction (gradation processing), luminosity amendment, saturation correction, etc. are 
performed to the prescan data read with the scanner 12, and it is sent to the image processing 
portion 44B. 

[0056]In the image processing portion 448, the coefficient sent from the lens characteristic data 
division 47. As a coefficient of a correction formula, for example, the secondary high order 
polynomial [ 3rd ], give and this correction formula and the position coordinate of the pixel to amend 
are used, amendment and the picture focus of the distortion aberration and the chromatic 
aberration of magnification which calculate and calculate a correction amount and originate in the 
image formation lens unit 32 of a taking lens or the scanner 12 — amendment of a Japanese quince 
and amendment of the amount fall of ambient light are performed, or — using the correction amount 
obtained from this amendment data, when the amendment data which calculated beforehand the 
correction amount in each picture element position from the lens characteristic data division 47 is 
sent — amendment and the picture focus of a distortion aberration or the chromatic aberration of 
magnification — amendment of a Japanese quince and amendment of the amount fall of ambient 
light are performed. For example, as shown in drawing 4 (a), amendment of the distortion aberration 
in the position coordinate which makes biaxial the X-axis and the Y-axis which intersect 
perpendicularly mutually along the edge of an imaging range, and the chromatic aberration of 
magnification is made into an example, and the method of amendment of the X axial direction of the 
distortion aberration shown in drawing 7 and the chromatic aberration of magnification is explained. 
[0057]Amendment of the X axial direction of a distortion aberration and the chromatic aberration of 

magnification, Position coordinate x^ and y^ of the central point of an imaging range on the basis of 

c c 

a certain position, for example, the position of corner point of a picture, are inputted, The 

position coordinate from the central point of the pixel of the imaging range which amends a 
distortion aberration from this, position coordinate Xj of G pixel which performs picture amendment, 

and y| is searched for. On the other hand, correction formula D^^^ (x, y) of the distortion aberration 

expressed by the high order polynomial is obtained using the coefficient obtained by the lens 
characteristic data division 47, By calculating and calculating a correction amount from the position 
coordinate from the central point for which it asked previously, and this correction formula D^^^ (x, 

y), and adding this correction amount to position coordinate Xj, the distortion aberration of an X axial 

direction is amended and the picture element position of the X axial direction after amendment is 
obtained. 

[0058]In the amendment of the chromatic aberration of magnification performed henceforth, G pixel 
serves as a standard which calculates the amount of gaps of the picture element position of R pixel 
and B pixel, and amendment of the chromatic aberration of magnification is not performed. 
Therefore, G pixel serves as a picture element position of G pixel after amendment according [ the 
picture element position amended by amendment of the distortion aberration ] to amendment of 
music aberration, and amendment of the chromatic aberration of magnification. On the other hand, 
amendment of the chromatic aberration of magnification of R pixel and B pixel, Correction formula 
'^out ^out chromatic aberration of magnification which were expressed by the 

high order polynomial using the coefficient obtained by the lens characteristic data division 47 are 
obtained, By calculating the correction amount of the chromatic aberration of magnification of R 
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pixel and B pixel, and adding the position coordinate of the X axial direction of G pixel after 
.amending to this using these correction formulas and the position coordinate of G pixel after the 
amendment to which amendment of the distortion aberration was performed. The position 
coordinate of the direction of X after amendment of R pixel to which amendment of a distortion 
aberration and the chromatic aberration of magnification was performed, and G pixel Is acquired. In 
that case, about a distortion aberration and the chromatic aberration of magnification. As shown in 
drawing 4 (a) and drawing 5 (a), it is point symmetry around central point or central point Og, 

Since it is furthermore axial symmetry around center line X 4, center line X 5, and center line and 

center line Y^. Perform correcting operation of each picture element position in field [ equivalent to 

1/4 of the whole imaging range ], for example, field A4E4, O^F^, or field A5E5O5F5, and a correction 

amount is obtained, Using the above-mentioned symmetry, the correction amount in other fields is 
defined, the picture element position after amendment is obtained from this correction amount, and 
amendment of a distortion aberration and amendment of the chromatic aberration of magnification 
are performed. When the lens characteristic data division 47 is carrying out the hold stores of the 
amendment data which calculated beforehand the correction amount in each picture element 
position, instead of performing this correcting operation and calculating a correction amount, 
amendment data is used, a correction amount is obtained, and the same compensation process as a 
described method is performed. 

[0059]Thus, in the picture amendment which controls degradation of the image quality resulting from 
a lens, amendment data volume which lessened the number of times of correcting operation, and 
was created beforehand can be made less than a storage capacity required in order to hold the 
amendment data of the whole picture using the symmetry of degradation of the image quality in an 
imaging range. In the above-mentioned example, also when calculation time is shortened by 1/4 
when performing only correcting operation of the field equivalent to 1/4 of the whole imaging range, 
and using amendment data, the amendment data volume which carries out hold stores also drops to 
1/4 compared with the case of all the imaging ranges, and efficient picture amendment can be 
performed. The above is amendment of the X axial direction of a distortion aberration and the 
chromatic aberration of magnification, and amendment of Y shaft orientations is similarly performed 
apart from amendment of an X axial direction. 

[0060]In order to perform electronic piece double processing after that, position coordinate x^ and 

position coordinate y^ of the central point are inputted, R — a pixel — G — a pixel — and — B — 

a pixel — an X axial direction — a position coordinate — x — |p — ' — x — jq — ' — and — x — 

jg — ' — obtaining — this — using — an electron — a piece — double — processing — giving — 

having — a picture — amendment — furthermore — an electron — variable power processing — 
carrying out — having had — image data — obtaining . Then, color dodge processing and a 
sharpness process are performed if needed. 

[0061 ]The image data by which the compensation process was carried out in the image processing 
portion 44B is sent to the data conversion part 44C, and is changed into the image data 
corresponding to the display by the monitor 20 using 3D(three dimensions)-LUT etc. Then, the 
amended prescan picture is displayed on the monitor 20. 

[0062]An operator performs the check (assay) of a picture, i.e., a processing result, seeing the 
display of the monitor 20, and adjusts a color/concentration, gradation, etc. using said each key 
which were set as the keyboard 18a if needed. The input of this adjustment is sent to the 
conditioning part 48, computes the correction amount of the image processing condition according 
to an adjustment input, and according to this correction amount, as mentioned above, a 
compensation process is performed in the LUT-MTX operation part 44A or the image processing 
portion 44B, and it is again displayed on the monitor 20. 
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;^^^^^]p063]the picture as which an operator is displayed on the monitor 20 is proper — a judgment 
(assay O.K.) will direct the start of this scan using the keyboard 18a etc. By this, an image 
processing condition is become final and conclusive, and this scanning data of high resolution is sent 
from the scanner 12, and like prescan image data by the data processing part 38. After amendment, 
a shading compensation., etc. are performed at the time of A/D (analog to digital) conversion, Log 
conversion. DC offset amendment, and dark, this scanning data is sent to this scan memory 42. 
[0064]Then, this scanned image data read from this scan memory 42, It is sent to this scan picture 
treating part 46, and like prescan data, by the LUT-MTX operation part 48, color balance 
adjustment, contrast correction (gradation processing), luminosity amendment, saturation correction, 
etc. are performed, and it is sent to the image processing portion 46B by the settled image 
processing condition. By the method same in the image processing portion 46B as the amendment 
performed by the image processing portion 448 to prescan data, amendment of the distortion 
aberration which originates under the settled image processing condition at the image formation lens 
unit 32 of a taking lens or the scanner 12, amendment of the chromatic aberration of magnification, 
amendment of the amount fall of ambient light, or a picture focus — a Japanese quince is amended. 
This scanning data in which amendment was performed is sent to the data conversion part 46C, is 
changed into the image data which carries out a print output to the printer 16 using 3D(three 
dimensions)--LUT etc., and is sent to the printer 1 6. 
, [0065]The printer 1 6 exposes photosensitive materials (photographic paper) according to this 
. scanning data, records a latent image, performs the development according to photosensitive 
materials, and outputs it as a print (result). After cutting photosensitive materials to the specified 
length according to a print, for example, record of a back print. According to image data (recorded 
image), modulate three sorts of optical beams, the red (R) exposure according to the spectral 
sensitivity characteristic of photosensitive materials (photographic paper), green (G) exposure, and 
the blue (B) exposure G, and. It deviates to a scanning direction and record etc. of the latent image 
by conveying photosensitive materials to the vertical scanning direction which intersects 
perpendicularly with a scanning direction are performed, and wet-developing processing of 
predetermined [, such as the color development, bleach fixing, and rinsing, ] is performed, and the 
photosensitive materials which recorded the latent image are classified and piled up, after drying and 
considering it as a print. Thus, according to the characteristic of the taking lens of the camera 
which photoed the lens characteristic and picture of the image formation lens unit 32 which 
constitutes the characteristic of the optical system 33 of the scanner 1 2, and the optical system 33 
of the scanner 12, the picture which performed picture amendment can obtain as a print. 
[0066]As mentioned above, although the image processing device of this invention was explained in 
detail, in the range which limitation is not carried out to the above-mentioned example, and does not 
deviate from the gist of this invention, this invention of various kinds of improvement and change 
being made is natural, in addition — setting in this invention to the image processing portion 44B of 
the prescan image processing portion 44, and the image processing portion 468 of-this scan picture 
treating part 46 — amendment of a distortion aberration, amendment of the chromatic aberration of 
magnification, amendment of the amount fall of ambient light, and a picture focus, although the 
Japanese quince is amended, amendment of the distortion aberration in the image processing 
portion 448 of the prescan image processing portion 44, amendment of the chromatic aberration of 
magnification, amendment of the amount fall of ambient light, and a picture focus — a Japanese 
quince may not be amended but the above-mentioned compensation process may be performed 
only in the image processing portion 46B of this scan picture treating part 46. Although it was a 
scanner which reads a picture in photoelectricity using an area CCD sensor in this example. By slit 
scanning which reads a picture carrying out scanning conveyance of the film F on a career, may be 
a picture reading **** thing and also in this case degradation of image quality, Since it has the 
symmetry of the circumference of the center line of the imaging range suitable for a scanning 
transportation direction, picture amendment can be efficiently performed using this symmetry. 
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* NOTICES * " 

JPO and INPIT are hot responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be transfated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of an example using the image processing device of this invention of 
a digital photo printer. 

[Drawing 2] It is a block diagram of an example of the image processing device of the digital photo 
printer shown in drawing 1 . 

[Drawing 3] It is an explanatory view showing an example of the picture amendment performed with 
the image processing device of this invention. 

[Drawing 4] (a), (b), and (c) are the explanatory views showing other examples of the picture 

amendment performed with the image processing device of this invention. 

[Drawing 5] (aX (b), and (c) are the explanatory views showing other examples of the picture 

amendment performed with the image processing device of this invention. 

[Drawing 6] (aX (b), and (c) are the explanatory views showing other examples of the picture 

amendment performed with the image processing device of this invention. 

[Drawing 7] It is an explanatory view showing the flow of an example of the picture amendment 
performed with the image processing device of this invention. 
[Description of Notations] 
10 Photograph printer 
12 Scanner 

14 Image processing device 
16 Printer 

18 Operating system 

18a Keyboard 

18b Mouse 

20 Monitor 

22 Light source 

24 Variable aperture 

26 Colored filter board 

28 Diffusion box 

32 Image formation lens unit 

33 Optical system 

34 CCD sensor 
36 Amplifier 

38 Data processing part 

40 Prescan memory 

42 This scan memory 

44 Prescan image processing portion 

46 This scan picture treating part 
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47 Lens characteristic data division 

48 Conditioning part 
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^18^->^^^2 0li. ic7)C.PU^ (CPUr^X) 

[00 2 6] T-^i?!!!lISI53S(i. X^f-v^l 2*^hi^ 

IE. BfutHiE, s^-x-r -f y;^"?SlE*2rtf 
^ <. 7 ^ h7-'J 1 OTit. Mx.im^^^-y'P^^ 2 S 
^^fSfiU yX:x- y 1^ 3 2^twax h SrJfKtTlWS^jTTt 
■^^^3 3Sr?FM$-tl>-i:«ll^*i^- v x-r > 



5SK*'l§v K ^ c7) J; 3 '5r5t'7)5g?j9{± , lSgit>+> •/ X 2 8 
"^mi^l^y^^- y ^ 3 20^^^p-f , X^-ri- 1 2C0 
3t^m3 3 , ■t^h-hm&2 2^^^'0 2 4^7 >f 
;P^M2 6*^^J^/::3t^5^3 3^f*t:eH tT^^-T 
■^<^fz^. -c7)J; l-7°>J y:5' 1 Ot-(±, B 

•^com^.^»^offljE**^'^i«s-t I. ^ i: T\ {J{a:%- 

y^'-?ijE*ratst:ff-5'i:>^*^&s. i-x— f-fy 
i^'ti, ^muyXj.--y h 3 2cogs'9fflS/::«ix"-A^g 

i^x-r -f y^^«iEiOffliE»i>^^l:-f-|.<}; d 

I., 

[0027] CCOJ; ^ ^xx— f ^ y ^^'ffliEcDiajEaii 

^co^- i2l3ic^-rJ;aK, i^x-T-fy^li, 

ii3{;^^-rffl«isJS«o4"i:^*gx3 fcjct^tf'ii'^Yg 

A3 B3 C3 D3 <7iA^<r>\(rmMP^'3 E3 O3 F3 Sr 
a*StffliEig^^1fV^MIE»2r^4f). S/::ffli«A3 E 

^j^Six^V^fa«.SCl-i2liff^lt t . <^>gt=iiL. fCWIr- 
^. fi^JttfiaWAj E3 O3 F3 fc+^C'IHYs tWi^' 
(c^'&MJsgEs B3 G3 O3 ^B{f;WjEt"i.c:i:l:i;o 

izmiE-t^<.^ z^:c—f^ yi^(r>nw^^nm t-r . ws. 

ii'^^< -r ■§> ^ i: . j^^i?) J: l^v-x— f -f y^'lilE 

[0028] 4^. (l^X-Afg^lc 
jDt f^TilES^ffllET^-^ ^: L -Cf£'ttlfEtcffi1f 
-e, >iL^izmtXZ(r)miE'f-i?i:f^X/iiiLXmiEMi: 

{i. ^mizm-t^miEm.x'$)&fzif>. x^a-m 2t-51£ 
mwi^at?; *rijc^iX'?> ^c7)c c D -fe 3 4 Srtiis-r § 

C C D*^ (?)iSSA7 *r#.!t t T , ^-ii^BSr i: 
i^]S^iB1i«1#t3tT-^*nftXaLT. C C DS^^^ 

[0 029] ■f-:?',5aggP3S-t{i. y'V-X^A- yizX 

^mmimt. :^x^^yizxtmimmf)K mm^n 

X^i'i^'ii- yv7.^->Ty'f—9iii.X/^x^^y'f— 
9 1 SfL. 7°L- -x^A- yf—^iiyx^x^^ y^=^\) 4 
0(c. yx-^{i:*X=af ■vy;^*U 4 2lc^iX 

-cixIB'tt (t'Slft) §ix^, rP-X=>E-vy7-'-:S'i: 
3ts7>df A'yx-^{i. IBfSJK (ffl^^S^^S) tft-^l^'^'t' 
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[0030] 7Vxdf -V y^^^VAO izmm^ixtiyu 

$i-Li>. n^x^A'>'litf:5'J!;rigi;4 4{4, lut • mt 
^mmM 4 4 A . iiim3?<[uia3 4 4 b & j; t^x- ^^m^ 

4 4C2r%tr«fig$tL^. fife:^-, *XJf-A'>'Hm5f!M 
g|I4 6{4. LUT • MTX?^a:gq4 6A. HfS?ilflSP4 
6BfcJ;?>'-r-:5'Sa^g|34 6C^WLTm^§iXl>. 
[00 3 1 ] LUT • MTXja»gU4 4 A,>:LUT ■ M 
TX?iEg|54 6A<4. mz. »ri>^ttlS^M4 8*^' 
L f^aftffifl^ff tCJE t T . X=3f ^ ^ 1 2 1 J; -5 T 

SrM^SP^-Cib-S, CiX^<03!ra{4, LUT OV-,9T 
>y 7"r-7VU ) J; ^J'Jia, "7 h 'J ^ x ( M T x ) 

HJS § ^Xf^VVvXV L U TT-ff ir^n . 
^SffllE^'MT XjHSLT^t *>ix-g. , 

[0032] mmi^%A 4 B tBm®aa;4 6 b«, 
■^12 (nm\%v yXsL- •■/ b 3 2 tc^H-r-S uyxcou 

)lM.z^^mzsim^tiX\.^&itMD X rj- H<7) r s S 
U 1 N D I C ATOR j ^^-r >J TX'^m'Jizm^M 

ixy ^ H'l^F ^m^Ltc:^ ^^mmLx i> X^K t 
-v\ y t h a - , ^ - h > J -y i;mi,zm.m t t is # , r 

U >- h \:\Fm.V^\Z-^^l^-9i)^^iri^^X F 1 S 

a-(:';<?.x y(^Mm^X:^) LXLJ:<. fi^ ^iO^fflCft 

^m.-oX^ji y<^mmtWALXhXv^. X^yxn^ 7 

^ D X 3 - 1' ir^^.) J; 0 izif^miizmmx ^ ^ , -g> v ^ 
«4is,mieiit-ci-o# . ^ix^^^mv^xmm^mfALxh 



5!)it(4', >r O I C ;^ ^ 'J 5 iO}ia#^«m&<JtCie 
[0033] mm^iXfz:^^ 7C7)^ffl^^0tifB^fflt^T 

f^-r-& 1^ yxitti4T-^'^4 7 t^i^mm^ yxizim 

niE&^'f'ify^ibXi^f&LfzmiE^-i^^m 

x/mLxhx^\ x^^-f-i 2t,zm\>^t:>i-L^t^muyx 
j.--yh3 2<Duyxnmifibn'^x\,^hc)x\ mm 

mJL^notzUbcrMJLmM.izm^^^mAE^c'yim^l'ib 

i-yxmsLn'—^mA TtzieiiL, mmmw^A a b^ 
mmmuA e BT-a^ffliESrif diKtcco«iEj^iof^ 

[ 0 0 3 4 ] c z.x\ m^uyx^muyx:!.- -y h 

3 2izmm^^umcr>nmzii^ m.f&iisLmcrmiEtmm 

mcommt. mmu >■ x^mi^u y xcj.- .y}^ 3 2 c7)u 
yx^iti)-i^w>m.t^^iz%i^tvh,timjE^t . m^^~ 

mm) (^{iLS(r)mm. mta. mim^'t^ m^i^ 

>-X<?53\:t4£04);CO ^^h<7)mWMW ( 4''i:^<7;aS?f)^'iM 

[0035] mmm^tii. ma (a.) iz^^ix^ y ^ 

/WA±tc^^$^ifcfS^^y ycrtmmijmBh- yX^- 
X^-T-t 1 2<r>^miy >'Xjl- yh3 2<DmmzX'3X 

[14 (h) iz9^^tt:^xo izmimm^^.mm.mizmts 

LX. m]E&^M.lii-t^mjE^^m\'^X. $)^^Miirib 

(c)</)Xo izmm^m=FiK^':^ yi,zm-tfzi^(^miEX' 
[ 0 0 3 6 ] 04 ( a ) tz^-tx 0 tca^,o4"i:^^,2"f 

(44''D,'S04 o:>m^i>z^Mwxh^') . tfz. affci734''i:^ 

i^zm.n^'X'hh. ^zx\ mi^LmmAi b* C4 d, ^ 

4"C«^X4 *iJ;t^4"D«gY4 •C'K^^fc4^c?)l<7)m 

Jsis, ^J;c(flBJ*A4 E4 O4 F4 cOffliEfi«;z^$:#. «a 

^r=j-fi^^^,>^.*fi*& f ^ ztizX':>x. ii-h^crymmcon 

iER^^ify^Ztti^X'^h. :^mmixii. att^j^o 

A-i^cDi <^mimz'o\,^xmjEM.*:m^h<nx$>i>tf^, i 

iltcPJ55E$ix1\ BfS^^co2:5i-Olc7j^li?!«#K Bfi^. 
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[0037] mm&U^tli. 1115 ( a ) fc^SftS J; 

Bb C5 D5 c7),^A5 i^jl^mfcEs F5 <7jHfiTS) 
m-^. 115 (b) iZ^s^tl^^oiZ^ itISEs F5 CO 

^tf0lijEMA^^>ll5 ( c ) cOi^tcRB*. GH 

[ 0 0 3 8 ] icT) J: d ^<g*feTO±ll 5 ( a ) IC^^S 
CT/:ifM«A6 Eg O5 F5 comiOA^aiEii 

. mimmo^ 4 ^c?) 1 crym.m^z-o 1, ^-c * ^? ^ 

iii\.^-ftiXh-oXi^Xvy^. ^flJRmoit/Wfe 
«fl24 (a) t7K§ii§J:d^rM«, Mi.<±'M««A4 E 

4 04 F4 <r>xo^£mmm<^A^(r)i<r)^mcomim 

mmt. $ i'Azm^mmt t uz-t^txm^^ix 
-t^xh-h. ^m^mzw^hGmm(r){m.<n-fiL 

iL&.m.<mm^mv^x . mikT-9iwmLxm^<7M 

<7wsiE^:(4atziE txm^'f—S'(owmmM.-&n'yxm. 

=t-<. 'liw^i^&fi^mnm-^mx'h^ . mux. 
mm^^^ix^^. Mzi^. \^<Dwm.%x\ im 
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[0040] ±leSftJRMcoliiE^^^feJRIIcOffliE 

(±, ja^U-yX^mtl^yXjtr:./ K 3 20ffiiE5^, 
ti.(S'i5<*:^«iefc. Bff-T^-^ (MS) OGiasOtf 

(>cr>m.m&S: ( 4"C,^coffl*A> ^ MB* g ) i: 5r ffl ^ 

mmx'i:>mmm'i,x^\ tti. mmimcDmmttmi^, 
(B«) ff)imiimMmz^ii!,x^i-L{£. ^m<7)Q.mm 

^^i-L^ii-^tctt. t)[J0ai§i-i?tB(f=o4'^Df)[B*^ 

[004 1 ]^?^^, Btt?JWlgP4 4 Bfc jcu^BfiMaSK 
4 6 B{±. mB\y>X^jSiV'yX:i-- yV32 tcSH 

^)lI3a3t4(£Ti:{i. 116 (a) tc^p-Ti^l:, S^l^ 
>'X^|g«l^>'XJ.- y h 3 2{::SiatT3fefl:i')i^9*« 
^t, Btf;«JSA6 Be Ce Dg cOBB,Sfl:<)^ . Btf;®!* 

BWJif. BftT-;?<7)(l (Hflg«) ^±#S^i:I..J;'j 
tc. aUb- yx^^%.v yxa.- ^ h 3 2 fJttttt:: i 

[0042] mmtfcmcoi&Ti,z-y\^xi±. me ( a > (c 

iotifcmmmmAs Be Ce Ds o—^^. mtamm 

Ag Ee Oe Fg <0«jE»i0^^aiE5!C;&-'^ffiiE?1IS:L 
m bfzm 6 ( b ) CO J: 5 ^:BJg^J-^iJ(0H#,*#.5. C t *i 

x^^ixti^o. ^mm.m I c^-ySd&i^mmmz^ib, a 

•9-3 4i?)CCD#^(7)JSa$:fflUT. M^^H^Ttftfc^ 



.... 

(8) 592 001-86332 (P2001-86332A) 



^llcoiSS) ■fm^j:^c7:,x\ 06 (c) tc^^i'Ll,^ 

[ 0 0 4 3 ] H^}5!lfflai4 4 B^4 6 BX'li. f 

1354 4 B^4 6 B-CiDj^ja3tfiflST<7)WiE^ff*>=5rin 

[0044] mm^m^A 4 Biij:vm»,9m^4 e s 
iO*s/fc u- yxsL- y h 3 2 tceHt--l.iiftffliE$rff 3 

^^mc^mm^mmxit. wm]yy xizmmLx 
mn(7)mittfcmm!7miE'^^mi^yxj-:zv hsiiz 
mmvx mmc^y^it l rzwrnc^miEcT^m-^^zm. ^ . 
mBi^yxnj:x/mt\yyx:2.-.j h 3 icoM^izmm 
Lxmm<r)^itLfzmmimiE't^ i^cnx-h-yx h i 

zc^^m-^, mmi^yxizmt^njE^^ttmf.iyyx 
:^-yh3 2izm-ti>ms.^^tm-Lx^tisbxmiEt 

[0045] z<r>Si a izW^vyX^l^i^\^yxm<r)V 

Mia^#:OffliE-r- ^ i^^-T^tzi^iz^^sWSJmmm 

[0046] aft^!liagP4 4 Bis it/^MftiiaiJlgP 

4 6B{i, Sv^^^j^S-a^i^^-T^-X^jnaSrjg-^CE 
trtT oZb S „ BtS?'i!!Sgi54 4 Bii j;t/aff;?)i 
rig|i4 6BfWi«iE§n/^ciiimr-:^{i. f-;5'X^Jfi! 

ai4 4CfcJ;U;T-^S:mgP4 6C{CiM^ixS, X-iJ' 
^^g|54 4 CJi, ffl#,maSlI4 4 B{C A oT^ilLa^fLfc 
Mmr-^tr. 3D (^^Xtc) -LUTI|^ffl«,^r^^J® 
L T, ^-^ 2 0 J: ^iS^i^tC^JE-r^ Mm-f-^ tc-r 

fiH:^. 7^-^M^gi54 6C(±, nmi>z. mmikmn> 

4eBI,zX'>X^m^ti.fzmm.'r-9i3D--L\JT^ 

mv^x^mL. T 'J >- ^ 1 6 J; s m\nmuznm^ h 
mm^-:^tLxy'') 1 ^\.z<^k^-thn>%xt>h. 

[004 71 VyXm'&rr-9^41\t, ^mo:>A^^ 



^^'rcomiEi<zm\.^^miE^cy\m^%m-t^, ^tz. 

xi^iiVK ^co*i^, ]yyx<nm.m^mm&^m^ 
^'^mMm.^mm'^mwi^y v ^^'r<r)i^mmwm. 
m^wi)^i^:>^x . mm.'^'t^ni^'zn-t^nwit'^mm^'t'- 
Aizn'rhfm~^i:^-th<nx\ ifL^><7)M^tt^faffl 

(a) tc^$itSJ;a(ciii(i^»p,J^A4 B4 C4 D4 
oy4^<r)i<^mmi^i E4 O4 F4 c7)^fiEr— L*>ie 

ie«??fi5rjrp;t. miE^-9(^n\i!,uzi)-^i)^^n\^i.n 

[0048] ^"mmXli^ UyX^^/^f— ^^47(7) 

iimmzmAE^^miEr'-9mim^tix\>^^*K zti 
izmm^ix-r. mm. 7* hru 1 oizmm^ii 

^ajtTiJ;<. y ^ li'M.Fcrim^MOf^lz 

[00493 ^i^^^^A Sti, J6-rBt*3J!iaf:a«?-r 

-^tJ^tc, TV-x^^yf—^^m^^x . yux^^ry 
wmm^ 4 4tiX z/^i^x^ ^ ymmms^ 4 e i>zt3 

WAcr>M.iiim^mK Mtx. smizmtx'nhi-L^m 

yyxmm, m^^WiE. i5J:X/^yhy7.]-m^E(7)r■ 

-r^^x. $mmmi.i. xti^ixfz^m<r)i'k^mi.z^^t 

^) Srg:aiL. LT^t. HMiiM^ 

[ 0 0 5 0 ] ijuji, 1 4 <^mmz-:>\^xtmL 

tz, J^i.T. Mf&^Sl 4<7)f^ffl^ira-r^, 
[0051] x^^i- 1 2t'iS^ffX^>ix;tR . Gi3 j:?/ 

Bi7)#tt5:^3ft-^(i, A/D (T-^o^'/t^V^/L-) 

mmi. fsfiipvxjL- .y N 3 2(r^*)m.tfz>,ix~M. 

^mzmtx. >-:c-7-' ^ yvi^mt-t^tzib. #2 •5® 

th. ZO)Xo •<s:mitmt . H 3 J; i^z . Hitt^ 
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t^COWMAs B3 C3 Dj (r)4J^cr>l(0m^As E3 O 
O3 H3 D3 Fs «11IE*2:^Js^. tit. >+"D«|Y3 (7j 

^mttt-fijffltT, msjEs B3 Gj 03 coniEAt 

M^Og G3 C3 H3 coSiE*^^i6, Btt^ft^OfflM 
A3 B3 C3 D3 OBttHlEtrffd. ^fcliiEft&^'is^ 

xdf -V -f 1 2 T3Kl:6DtcBfft$:M^BX-S. F^c^^C C D -fe y 
-9-3 4$:m-r-S.CCD«^<0SffiA7S:#ffiLT, B 

ggr tec c Dm^cr>mmzmtxmm^~:$'cr>miE^ 

[0052] A/D ( r-hn^/7'V:S'/l-) L o 
[00 5 3] rU^.^-^yj<=f:0 4 0ltZTl'-X^^yT 

^-^ftsi-L. rvx^-Tymmmm4 4ts 

[ 0 0 5 4 ] , Bmjffilliia 1 4 tcti, =>e— H 

itLxu >-x^#ttr-^gE4 7 fcjSf>n..i. . u yx•^#14 
[ 0 0 5 5 ] iJsrv-^-r, yi''X^ry^'f:0 4Oi}^C:>y°u 

x^^yr-^f/m^m^ix. LUT- IVlTX|l»ai4 

4 At-, ikx.^tifcmmm^mzmtx , x^Ar-ti 

xiss. ayh7Xh«jE dtissaa) . m^^ns., 

$mmim-/}m^ix. mtmmm4 4 b tzm^ohh . 

[00 56] miB^9m&>4 4 BX'ii, uyxnit'r- f 

B*i7;fig^g>;^jfl(,>-C. miEAzrirnVX^ii^. Wt 
muyx^x.^ <^M($,u yXa.- h 3 2 



/ik itf, 04 ( a ) li^-Ti d 1:1. B^IS^cOlitcf^ 

ll7t^§ix^^ftJR||fcJ;Vfg*feHXIIc?)X%:fi- 

[0057] ^fflJimfoJ:?>Wfei|X.^<7)XfA::^rit](7j?»i 
iE<i, 3=>l.p;rlEiOea, W^if, fflfftcO^%g|I*B, <7){i 
t -ri> ■«Tl«S<?)4"C>.'ir OfliEl^® X, iJ J; y 
yc^A^lL. C:iri:liMiESrff'jG|ii«i^(aa)^ 

tty=-^SP4 7-Cil^>n/if^Sfc*ffl('^-C. 

# . ^\,zS.^fzP?-'is-P..t^hoAmAm.>:. Z <7)liE5tD 
o„t (x, y) i:*-^>«jE*^M»:LT*i6. CcOliiE 

flflZHiOffljE^I^^^ fliiE^coxiai^-|6icoii^ffiSS# 
I., 

[0058] GHSti, ^mt^DV^Ttf;b^^-5.^^*felR 

WL^zxhmBk(^Gmm<mm^m.b^j:i> . -u. r 

~^^4 7 xn'^ixfzimi:m\>^XM<k^m^izX'oX 

out (x, y) ztii^comiE^tmmum<^niE 
com^tirzmjEm<7)Gmmc^{immmtim\-^x. nm 

iEikc^Gmmcoxmy^f^c^Mmmm^nm-f^ztx', 

VGB«c7)aiEf*coX:^lo)0{iM^^Sri#l. . ^(^M. 
MfflJRHiSctLK^^ejRHtoVi-ca, 134 (a)^ll 

5(a) {wTK-Tiot;. 4"C\'±i;04 ■^cfi'Cv'i^Oj tfOElO 

filnBl^^#:«04^c01 tJ>:t^lBl^. mmWMAt E 

4 O4 Fj^Mi^Ag E5 Oj, F5 r*i<7)#B*eSi^li 

0. tfz, uyxn^r'-?m4 7^jK ^mmiiLm.x-c') 
^mA^^^^^fzmjE'f-i'^mm^^Lxy^^m 

^, Zcr>mJEmM^iiZy'j:'^xnJEM.^^tbtmMiz 
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[00 59] i 0 t,zi^yxi,zmmi-^^mn<D^it^ 
c7)^flIE^as[L*»^f;b^^^^^^, mwm^it4'!d-<7^iizm 

-t^miE'r~^&h-^mmv¥Mcr>m^<,zit-'<.X 4-^(7) 1 
e::^ 0 . ^mcr>X t >a»ffliE^^T d ^ h Ji^'-C'l' I. . iJLh 
MftfRllfcJ:l>'^*feiRlli?)Xt!i^rfp]i7).fflrjET'^ 

[0060] W{km^)^mmmi:i^-tfzMz. tp't^-^. 

[0061] aiffc^!aaa34 4 B{C±>»,■iT^iEMa$i^7"^: 

mm^f—f^it. -T-i^^msiiA 4ci,zm^n. bd (h 
•r^mmy'-^iz^m^ixh. -icom, m^E^tircyi- 

[0 0 6 2] jT^I— ^J'ji, t^^2 0c7)a5^$r^T, 
(C, LUT • MTXi||S:gP4 4 A^lifS?iia^4 4 B(C 

I ^-C MjEJ-niaA^te $ f u ^ ^ 2 0 tiMSH^ § 

[0063] :t^U~^it. "t-^ 2 0 Izm^^tl^W 
{t//5iiET $>l>¥iJ5g (^5eOK ) -t^ t , ^-df- H 1 

tiRmtz^ "r-^mm^^sav. a/d (T-^D:?'•/7' 

■r— ^ {i*X:3f ^ >';< t 'J 4 2 I^ZMhix^. 
[0064] -e<7)f&. A' y;^ t ij 4 2/&»A,ij!<?^ttJ 

SiLTt:*:^ ^- >' liiaT^— (i . Jf- a- yMWMmM 

ASizmhti. ~r^x^-fy'j'—^tmm~^ lut- 

iviTXifi5®gi!4 8x\ mMirmimm^mzX'yx-& 



(10) B2 001-86332 (P2001-86332A) 

®ff.9aagC4 6B-C'{4, Tl^Xdr-r>'T-:S'lC*tt 

xmmm^4 4 BT'fl*)fi7t?iifcisi«o:^ffir\ ^ 

cOiS#^yXi- .y h 3 2 tc^H-r-SSftlRllfOflBIE, 

>' I- --fr^'T^ffliE^-tT d . mtfm $ ft/::*x ^ ^ y^- 
; •T-^35:Ji^4 6Ctiii/:>ii, 3D (HJ^^tc) - 

'f~9\,z^m^h., T^jy-? 1 6i:)l|i^>m.. 
[ 0 0 6 5 ] T'J 1 6J4. m^mfA ( EPllSE) 

miz^\:^fcwmm.iti&Lx (tt±o ) ^-hi: tr 

ai,-^j-r^i.i^^T-#j-i.. mui^ m^nfA'&r')yh^zm 
ttzf}\i^^i,zimLtzmz, AN.y ^7°'j>-h<7jiiBiii, s 
%nm ( epBiae ) f ttz.^^iK) m 
%.m{G) m^axx/n ( b > ss^^GiOBSio^et'- 
A ^Hftr - ^ ( mm\f. ) ^zm t x^m-t ^tmz^ 

izm^nm^trnm-fh z t izj:^mif.<Dmm^n^K 
mm^MmLtzm^miz. ^mm. m&mm. ym 
m(7)m^<nm(:mm!im^n^ ^ . mM lx x >j yhtt 
tzmz. fiiW'rLxmm-th. zc7)±oizlx. x^^ 

-M 2cr,t/t^^3 3(Om^'^X^-ri'l 2cO:)t^^3 3 
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